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Abstract
Estimates of undiagnosed diabetics are as high as 50%. Early intervention and management can
reduce the complications of diabetes; however, this is possible only after the disease has been
diagnosed. A review of diabetes screening literature revealed a dearth of information regarding
the diabetes screening behavior of individuals. Unlike barriers to cancer screening, little is
known about barriers and facilitators to diabetes screening. The theory of planned behavior
(TPB) is a logical theoretical framework to apply for the examination of screening intentions
because it allows inference of behavioral predictors via survey item responses. Using the TPB
framework, the Barriers and Facilitators to Diabetes Screening Survey (BFDSS) was developed.
Following a pilot study, minor modifications were made to the instrument. The purpose of this
study was to determine the relationship between the TPB independent variables (attitude,
subjective norm, and perceived behavioral control) and the dependent variable of intention to
participate in diabetes screening among Mexican-Americans adults at high risk for developing
diabetes. The Spanish version of the BFDSS was administered to 368, Mexican-American adults
who lived in El Paso, Texas. The following psychometric properties of the BFDSS were
validated: internal consistency, path analysis, and content validity. The path model supported the
claim that each of the independent variables was significantly related to the dependent variable, which
was intention, to participate in diabetes screening. The results of the confirmatory factor analysis
indicated the need for further validation of the model. These findings might be the first step in

developing new interventions to increase diabetes screening, which could lead to early detection
and treatment of diabetes and consequently, the reduction of long-term complications and the
financial burden associated with this disease.
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Chapter 1: Introduction
1.1 Background
Diabetes is considered to be the seventh leading cause of death in the United States.
During the past twelve years, there has been a 30% increase in deaths related to diabetes. The
risk for death among people with diabetes is twice that of people without diabetes of similar age.
The Centers for Disease Control and Prevention estimates that in 2007, diabetes contributed to
over 231 thousand deaths (Centers for Disease Control and Prevention, 2011).
Data from the 2011 National Diabetes Facts Sheet indicated that up to 25.8 million
individuals, or 8.3% of the population in the United States, had diabetes in 2010. This included
18.8 million people with diagnosed diabetes and 7.0 million people with undiagnosed diabetes.
(Centers for Disease Control and Prevention, 2011). When compared to the 20.8 million
individuals with diabetes in 2005 (Centers for Disease Control and Prevention, 2006), this
represents a 24% increase in five years. Worldwide, the prevalence of diabetes is estimated to be
382 million, and it is expected to increase to more than 592 million by the year 2035
(International Diabetes Federation, 2013).
Diabetes is not only one of the most prevalent diseases in the United States; it is also one
of the most costly. The long-term complications of diabetes place an economic burden on the
Nation’s health care system and the patient. According to the 2011 National Diabetes Facts
Sheet, in 2007 the total medical costs attributed to diabetes were estimated to be $174 billion.
This included direct medical expenditures of $116 billion and indirect costs of $58 billion. For a
diabetic patient, medical costs were 2.3 times higher than for non-diabetics (Centers for Disease
Control and Prevention, 2011).
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The American Diabetes Association (ADA) defines diabetes as "a group of metabolic
diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin
action, or both." Currently there are three commonly recognized types of diabetes: type 1, type
2, and gestational diabetes. The ADA has included "other specific types" as a fourth category.
This group consists of diabetes resulting from genetic defects of β-cell function, genetic defects
in insulin actions, diseases of the exocrine pancreas, endocrinopathies, uncommon forms of
immune-mediated diabetes, and diabetes associated with other genetic syndromes, as well as
drug or chemically induced diabetes. Type 2 diabetes is the most common type of diabetes,
accounting for approximately 90% to 95% of diabetics (2014). This study focused on screening
practices of adults who are at high risk for developing type 2 diabetes; therefore, references to
diabetes in this paper will be exclusive to type 2 diabetes.
Diabetes is more prevalent in certain race/ethnic groups including African-American,
Latino, Native American, Asian-American, and Pacific Islander. The diagnosis of diabetes
among Mexican-Americans is 13.3%. This is higher than the overall Hispanic rate of 11.8% and
almost double the 7.1% rate of non-Hispanic Whites. The risk of diagnosed diabetes in
Mexican-Americans is 87% higher than in non-Hispanic Whites (Centers for Disease Control
and Prevention, 2011).
With the current and predicted rise in the prevalence of diabetes, the estimated lifetime
risk for developing diabetes will also increase. For males born in 2000, the estimated lifetime
risk of developing diabetes is 32.8% and for females it is 38.5%. In Hispanics, this risk is much
higher. For Hispanic males, the lifetime risk of developing diabetes is 45.4%. Hispanic females
have a 52.5% lifetime risk of developing diabetes (Narayan, Boyle, Thompson, Sorensen, &
Williamson, 2003).
2

Due to the insidious onset of the disease, many diabetics are asymptomatic and therefore
may be undiagnosed or diagnosed later in the disease progression. Estimates of undiagnosed
diabetics range from 27% in the United States (Centers for Disease Control and Prevention,
2011) to 46% world-wide (International Diabetes Federation, 2013). Type 2 diabetes can be
present for up to thirteen years before initial clinical diagnosis (Tabak et al., 2009).
Consequently, the overall risk for developing diabetes may be underestimated.
Early intervention and management can reduce the consequences of diabetes, which in
turn minimizes the financial burden of this disease (Li, Zhang, Barker, Chowdhury, & Zhang,
2010; Unnkirishnan, Anjana, & Mohan, 2001). Close monitoring and treatment are
recommended to reduce the complications of diabetes; however, treatment and intervention are
possible only after the disease has been diagnosed (Black et al., 2008; DeFronzo & Abdul-Ghani,
2011).
Diagnosing symptomatic diabetics is straightforward using several reliable diagnostic
tests. These tests include the fasting plasma glucose, the oral glucose tolerance test, and the
hemoglobin A1c (American Diabetes Association, 2014; Bonora & Tuomilehto, 2011).
Individuals with symptoms of diabetes frequently seek screening, which leads to diagnosis. The
challenge lies in identifying and diagnosing asymptomatic diabetics.
There are two common methods by which asymptomatic diabetics are diagnosed. Either
a medical provider orders a diagnostic test during a routine health-care visit or an individual
seeks a screening test at a health fair or a similar event. Diabetes can also be detected as a
secondary diagnosis when an individual obtains treatment or care for an unrelated medical
condition. Experts recommend that diabetes screening begin at age 45, or younger in high risk
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individuals. However, when up to 46% of diabetics remain undiagnosed, it is evident that
diabetes screening is grossly underutilized (International Diabetes Federation, 2013).
1.2 Research Problem
The reason for underutilization of diabetes screening has not been investigated. Diabetes
screening research has focused on mass screening, health care providers’ screening practices
(Janssen, Gorter, Stolk, & Rutten, 2008) and screening tools (American Diabetes Association,
n.d.-b; Chen et al., 2010; International Diabetes Federation, n.d.; Latchan et al., 2010; Public
Health Agency of Canada, n.d.). Barriers and facilitators to screening for other diseases,
primarily cancer, have been extensively studied; however, little is known about the barriers and
facilitators to diabetes screening.
Existing surveys and questionnaires related to diabetes are designed to assess an
individual’s risk for developing the disease, but do not explore screening behavior. By
responding to a few simple questions, an individual’s risk is predicted and depending on the
score that is generated, the respondent is encouraged to obtain diabetes screening (American
Diabetes Association, n.d.-b; Chen et al., 2010; International Diabetes Federation, n.d.; Latchan
et al., 2010; Public Health Agency of Canada, n.d.). Currently, there is neither an English nor
Spanish instrument available to evaluate the barriers and facilitators to diabetes screening. As
part of the preliminary work for this study, such an instrument, the Barriers and Facilitators to
Diabetes Screening Survey (BFDSS), was developed and initially validated with a small sample
of Mexican-American participants.
1.3 Theoretical Framework
According to Ajzen, (1988) predictors of behavior cannot be directly observed. The
theory of planned behavior (TPB), which was developed in 1988, proposes that actions or
4

behaviors can be predicted by an individual’s intention to perform the behavior. Intentions, the
dependent construct of the TPB, are the result of the theory's independent constructs, which
include attitude toward the behavior, subjective norm, and perceived behavioral control (Ajzen,
1991). The TPB is a logical theoretical framework to utilize when exploring screening intention,
as it allows the investigator to infer behavior predictors via survey item responses.
1.3.1 Theory of planned behavior constructs. Ajzen (1985) proposes that the three
predictor variables of the TPB are latent variables which cannot be directly observed but must be
interpreted from questionnaires. These variables can be directly measured by asking questions
regarding favorable or unfavorable attitudes toward the behavior and they can be indirectly
measured by asking about specific beliefs or outcome evaluations regarding the behavior.
Indirect measures of these predictor variables, also known as belief-based measures, are
the product of two components. The belief-based measures for attitude are the multiplicative
combination of behavioral belief and outcome evaluation. The belief-based measures for
subjective norm are the multiplicative combination of normative belief and motivation to
comply. The belief-based measures for perceived behavioral control are the multiplicative
combination of control belief power and control belief strength.
Attitude is the degree to which an individual has a favorable or unfavorable evaluation of
the behavior. An example of a direct measure of attitude would be if the individual believes
engaging in or avoiding the behavior will be beneficial to that individual. For example, in the
case of diabetes testing, does the individual believe that being tested for diabetes will be
beneficial to his/her overall health? The belief-based measures of attitude can be indirectly
measured by multiplying a behavioral belief score (the belief that performing a specific behavior
will result in a specific outcome or consequence) by an outcome evaluation (the individual's
5

evaluation of that particular outcome). For example, an individual's behavioral belief could be
that a diabetes test will tell him/her whether they have the disease. The effect that a diabetes
diagnosis would have on that individual's life would be the outcome evaluation of this behavioral
belief.
Subjective norm refers to the perceived social pressure experienced by an individual to
participate or not participate in a particular behavior. The TPB proposes that if society is
intolerant of a behavior the individual is less likely to participate in that behavior. With regard to
diabetes screening, the subjective norm would be the individual’s perception of what others think
about his/her participation or non-participation in screening. The indirect measure of the
subjective norm construct is calculated by multiplying a normative beliefs score (the probability
that persons close to the individual think that the individual should or should not participate in
the behavior) by a score indicating the individual’s motivation to comply with the expectations
of those closest to him/her. If an individual were surrounded by family members who are
routinely tested for diabetes, that individual may be more inclined to be tested.
The third and last TPB construct that affects an individual’s intention to perform a
behavior is their perceived control over that behavior. Perceived behavioral control is an
individual’s perception of his/her ability to perform the behavior. In the case of diabetes
screening, this would include the control an individual believes he/she has to obtain screening.
The indirect measures of perceived behavioral control are comprised of an individual’s control
belief strength and control belief power. The probability of the presence of a specific factor that
may facilitate or hamper the behavior is the control belief strength. The effect that this specific
factor may have on the behavior would be the power. For example, when evaluating whether
cost will influence intention to participate in diabetes screening (belief strength), an item such as
6

an individual's health insurance status is measured. The probability that the factor (cost) is
present will provide the control belief strength. To measure control belief power, the individual
is asked to what degree having or not having insurance affects his/her decision to participate in
diabetes screening. Figure 1 depicts the TPB as it applies to diabetes screening.
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Behavioral Beliefs
beliefs about
consequences of
diabetes screening
x
Outcome
Evaluation
positive or negativeoutcome resulting
from above beliefs

Normative Beliefs
expectations of
diabetes screening
held by those
important to individual
x
Motivation to
Comply
motivation to comply
with perceived
expectations above

Control belief
strength
presence of factors
that can influence
diabetes screening
x
Control belief power
amount of power/
influence that above
factors have to
facilitate/impede
diabetes screening

Attitude Toward the
behavior
overall evaluation of diabetes
screening

Subjective Norm
social pressure to
get screened (or
not) for diabetes

Intention
readiness to
get
screened
for diabetes

Behavior
diabetes
screening
participation

Actual Behavioral Control
extent to which an individual
possesses the skills and
resources needed to obtain
diabetes screening

Perceived Behavioral
Control
perception of the ability to get
tested for diabetes

Figure 1 The Theory of Planned Behavior as it Applies to Diabetes Screening
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1.3.2 Screening studies based on the theory of planned behavior. The TPB has been
previously used when exploring screening for other diseases, such as mammography (LopezMcKee, 2011; Lopez-McKee, McNeill, Bader, & Morales, 2008; Tolma, Reininger, Evans, &
Ureda, 2006), cervical cancer screening (Duffett-Leger, Letourneau, & Croll, 2008; Jennings,
1997; Linton, 2009; Sandberg & Conner, 2009), HIV screening (Fogg, Mawn, & Porell, 2011),
and prostate and colorectal cancer screening in men (Kenerson, 2010; Sieverding, Matterne, &
Ciccarello, 2010). These studies and their findings are summarized in the Literature Review
chapter.
1.3.3 Theory of planned behavior survey development. According to Ajzen (2002)
and Francis et al. (2004), before a questionnaire can be developed, the behavior of interest and
the population of interest must be clearly defined. For this study, the behavior of interest is an
individual’s intention to obtain diabetes screening in accordance with the American Diabetes
Association’s recommendation (2014). The population of interest is non-diabetic Mexican or
Mexican-American adults, at high risk for developing diabetes.
During the initial stages of the development of the instrument, an elicitation pilot study
was conducted to draw out commonly held beliefs regarding the behavior of interest. The
Principle Investigator (PI) interviewed ten Mexican-American adults, at high risk for developing
diabetes, to obtain their commonly held beliefs regarding barriers and facilitators to diabetes
screening(Ajzen, 2002; Francis et al., 2004). Findings from this elicitation study are presented in
more detail in Chapter 2.
Incorporating the information from the elicitation study, the PI developed survey items
for the Barriers and Facilitators to Diabetes Screening Survey (BFDSS). Following the
recommended guidelines of Azjen (2002) and Francis et al. (2004), the PI conducted a pilot
9

study to assess the psychometric properties of this newly developed instrument. The pilot study
included one hundred Mexican-American adults who were at high risk for developing diabetes.
Each participant completed the BFDSS in their preferred language (English or Spanish). Results
from this study are discussed in Chapter 2.
1.4 Purpose of the Study
The primary purpose of this study was to determine the relationship between attitude,
subjective norm, perceived behavioral control, and intention to participate in diabetes screening
among Mexican-American adults, at high risk for developing diabetes. An additional aim of this
study was to validate the psychometric properties of the revised Spanish BFDSS via an estimate
of internal consistency using Cronbach's alpha reliability coefficient and confirmatory factor
analysis.
1.5 Definition of Terms
1.5.1 Theory of planned behavior constructs
1.5.1.1 Behavior. Behavior in the context of TPB is the observable response in a given
situation with respect to a given target.
1.5.1.2 Intention. Intention is the only dependent variable of the TPB. It is the best
predictor of behavior and the immediate antecedent of behavior. Intention is determined by
attitude towards the behavior, subjective norm about the behavior, and perceived behavioral
control of the behavior. Intentions are indications of how hard an individual is willing to work to
perform or avoid a specific behavior. According to the TPB, the stronger the intention, the more
likely the individual is to engage or avoid the behavior (Ajzen 1991).
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1.5.1.3 Variables. The variables of the TPB are considered to be latent variables which
cannot be directly observed. They can be inferred from survey items specifically constructed to
elicit responses to direct or indirect measures of the variable.
1.5.1.3.1 Direct measures. Direct measures consist of items intended to measure an
individual’s attitude towards a behavior. Responses to these measures are scored on a unipolar
(1 to 5) scale. Once all of the response items are scored, their mean is obtained to provide a
composite score or overall direct measure of the construct.
1.5.1.3.2 Indirect measures. Indirect measures, also known as "belief-based", are
intended to measure an individual’s cognitive and affective belief regarding the corresponding
direct measure. These measures provide an indirect measure of the predictor variables. They
consist of a pair of items that are multiplied to produce a weighted score. Items regarding
specific behavioral beliefs are scored on a unipolar (1 to 5) scale and are multiplied by items
regarding outcome evaluation, which are scored on a bipolar (-2 to +2) scale. The products of
the weighted scores are summed across each behavioral belief to provide an overall or composite
score of the construct they are intended to measure.
1.5.1.4 Attitude. Attitude is a predictor variable and one of four major constructs of the
TPB. It refers to an individual's overall evaluation of the behavior. It is an independent variable
and can be indirectly measured by the indirect (belief-based) measures of behavioral beliefs and
outcome evaluation.
1.5.1.4.1 Behavioral beliefs. Behavioral beliefs are an individual's commonly held
beliefs about consequences of the behavior.
1.5.1.4.2 Outcome evaluation. Outcome evaluations are an individual's belief of the
positive or negative consequences resulting from the behavior.
11

1.5.1.5 Subjective norm. Subjective norm, also a predictor variable, is another major
construct of the TPB. Subjective norm is an individual's estimate of the social pressure to
perform or not perform a specific behavior. Like attitude, it is an independent variable and can
also be measured indirectly. Normative belief and motivation to comply are the belief-based
measures, which interact to indirectly determine an individual's subjective norm.
1.5.1.5.1 Normative beliefs. Normative beliefs include the actions and expectations
regarding the behavior of interest that an individual perceives are held by those important to
him/her. This usually includes close family and friends but may also include other persons close
to the individual in the community such as employers, teachers, and doctors. For diabetes
screening, a normative belief might be what the individual believes his family and friends
consider acceptable behavior and their expectations of the individual. For example, if an
individual's spouse obtains diabetes screening on a regular basis, the individual may perceive
that his/her spouse expects that individual to also be screened for diabetes.
1.5.1.5.2 Motivation to comply. Motivation to comply is the individual's motivation to
comply with the expectations of those close to him/her. In the case above, this would consist of
the individual's motivation to comply with his/her perceived belief that his/her spouse expects
him/her to obtain diabetes screening.
1.5.1.6 Perceived behavioral control. Perceived behavioral control is the third
independent variable of the TPB. It is the extent to which an individual feels he/she is able to
participate in the behavior. Like the other two independent variables, it also has two indirect
measures: control belief strength and control belief power.
1.5.1.6.1 Control belief strength. Control belief strength refers to the probability of the
presence of a specific factor (control belief) that can influence an individual’s decision to
12

perform a behavior. For example, to obtain diabetes screening, the cost of the screening test may
be such a factor. For an individual without a job or health insurance, the probably of the
presence of this factor is probably high. For an individual with health insurance or access to free
health care, this factor may not be present at all.
1.5.1.6.2 Control belief power. Control belief power represents the power or influence
that the factor (control belief strength) has on the individual to facilitate or impede the
performance of the behavior. In the example above, the corresponding control belief power
would be the amount of influence the cost of the diabetes test has on the individual’s decision to
obtain diabetes screening.
1.5.2 Diabetes screening. The American Diabetes Association (2014) recommends that
diabetes screening begin at age 45. It should also be considered in individuals who are
overweight or obese and have an additional risk factor for developing diabetes.
1.5.2.1 Risk factors. A risk factor is an aspect of personal behavior or lifestyle, an
environmental exposure, or a hereditary characteristic that is associated with an increase in the
occurrence of a particular disease, injury, or other health condition (World Health Organization,
n.d.-b). The following are the factors that the ADA lists as increasing an individual’s risk for
developing diabetes and for which they recommend diabetes screening before age 45 in
asymptomatic adults:
1.5.2.1.1 Overweight (Body Mass Index [BMI] 25 kg/m2). The National Heart, Lung,
and Blood Institute (NHLBI) (n.d.) define BMI as being a measure of body fat based on height
and weight. A Body Mass Index calculator is available to the public on the NHLBI website.

13

The BMI categories provided on this website include:
1. Underweight = BMI less than 18.5
2. Normal weight = BMI between 18.5 – 24.9
3. Overweight = BMI between 25-29.9
4. Obesity = BMI of 30 or greater
1.5.2.1.2 Physical inactivity. The World Health Organization recommends that adults
engage in at least 150 minutes of moderate activity or 75 minutes of vigorous activity per week
(n.d.-a). Accordingly, less than the recommended activity level would be considered physical
inactivity.
1.5.2.1.3 First-degree relative. According to the National Institutes of Health (NIH), a
first-degree relative is a family member who shares about 50% of their genes with an individual.
First-degree relatives include parents, children, and siblings (n.d.-a).
1.5.2.1.4 High-risk race/ethnicity. The ADA identify African-American, Latino, Native
American, Asian-American, and Pacific Islander as ethnic groups that are at high risk for
developing diabetes (American Diabetes Association, 2014.)
1.5.2.1.5 Gestational diabetes. Gestational diabetes is glucose intolerance that first
occurs in pregnancy. Universal screening for gestational diabetes in a population with a high
prevalence of type 2 diabetes is recommended. The preferred test for diagnosing gestational
diabetes is a glucose tolerance test (American Diabetes Association, 2010).
1.5.2.1.6 HDL Cholesterol level 35 mg/dL (0.90 mmol/L). As defined by blood test.
1.5.2.1.7 Triglyceride level 250 mg/dL (2.82 mmol/L). As defined by blood test.
1.5.2.1.8 Polycystic ovarian syndrome (PCOS). The NIH define PCOS as a condition in
women which results from an imbalance of female sex hormones (n.d.-b).
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1.5.2.1.9 A1c of 5.7%. The glycosylated hemoglobin A1c, also known as simply A1c, is
a blood test that provides an estimation of blood glucose levels during the previous 90 days. It is
frequently used to diagnose prediabetes and diabetes. In diabetic patients it is used to evaluate
and manage diabetes control (National Institutes of Health, n.d.-b). The A1c lab reference levels
provided by LabCorp, a service provider of laboratories and specialty testing, are:
•

normal - between 4.8% and 5.6%;

•

increased risk for diabetes – between 5.7% and 6.4%;

•

diabetes - greater than 6.5%

•

in known diabetics, the glycemic control goal is less than 7.0.

(LabCorp, n.d.)
1.5.2.1.10 Impaired glucose tolerance (IGT) or Impaired fasting glucose (IFG) on
previous testing. Impaired glucose levels and elevated glucose levels are glucose levels that are
above normal but are not high enough to meet the diagnostic criteria for diabetes (Rao, Disraeli,
& McGregor, 2004).
1.5.2.1.11 Acanthosis nigricans. Acanthosis nigricans is a condition that causes areas of
the skin to darken and thicken. It is not contagious or harmful but cannot be treated (American
Academy of Dematology, n.d.).
1.5.2.1.12 Cardiovascular disease (CVD). According to the American Heart
Association, CVD includes several medical conditions related to the heart and circulation. They
include atherosclerosis, heart attack, ischemic stroke, heart failure, arrhythmias, and heart valve
problems (2013).
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1.6 Hypotheses
This study had two hypotheses. It was hypothesized, according to the theory of planned
behavior constructs, that attitude, subjective norm, and perceived behavioral control predict
intention to obtain diabetes screening.
It was also hypothesized that the belief-based measures of the theory of planned behavior
(behavioral beliefs and outcome evaluation, normative beliefs and motivation to comply, control
belief strength and control belief power) have an indirect effect on intention to obtain diabetes
screening by predicting the direct measures of attitude, subjective norm, and perceived
behavioral control.
1.7 Significance of the Problem
Early detection and treatment of diabetes can reduce long-term complications and the
financial burden associated with this disease. Although it is estimated that as many as 46% of
diabetics are not diagnosed (International Diabetes Federation, 2013), diabetes screening
participation, which can result in a diagnosis of diabetes, has not been investigated. To identify
undiagnosed diabetics, diabetes screening must occur. Screening can be increased by first
understanding factors that influence individuals' intentions to participate in diabetes screening,
which could eventually help understand the barriers to diabetes screening in a high-risk
population. While barriers and facilitators to cancer screening have been extensively researched,
diabetes screening remains unexplored.
1.8 Assumptions
The researcher assumed that the participants' demographic self-reported data was
accurate and that the participants were truthful in their responses to the survey items. The
participants were assured of the confidentiality of their responses and the anonymity of the
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survey. The consent form had the only participant-identifying information and participants were
informed that the form and the survey would be filed separately to reinforce anonymity. The
participants were told that there was no “right or wrong” answer in an effort to encourage
honesty.
1.9 Limitations
Limitations of the current study included the limited psychometric testing of the newly
developed instrument, the BFDSS, prior to the study. The sample for the pilot study was small,
consisting of 100 individuals. The pilot study was conducted in both English and Spanish and
psychometric testing was conducted on both versions as one group.
A limitation for both the pilot and the current study was the sample population.
Generalization to the general population was limited, as the participants were convenience
samples from two churches. The most impactful limitation of both studies was the self-reported
information. This study relied on self-reported demographic information and frankness of
responses to survey items. The inclusion criterion for individuals under 45 years of age was
having a BMI of 25 or greater. Because BMI was calculated based on the self-reported height
and weight of potential participants, this was also a limitation. Finally, the researcher did not
have the resources or access to validate self-reported previous compliance with diabetes
screening.
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Chapter 2: Review of the Literature
2.1 Diabetes
2.1.1 Diabetes screening recommendations. The American Diabetes Association
recommends that in the absence of other risk factors, screening for diabetes begin at age 45 and
be repeated every three years. They recommend that screening be considered in younger
individuals who are overweight and have an additional risk factor for developing diabetes. Risk
factors include having a first degree family member with diabetes, high-risk race/ethnic groups
including African-Americans, Latino, Native-American, Asian-American, and Pacific Islander,
having a personal history of gestational diabetes, being diagnosed with hypertension or lipids
disorder, having polycystic ovarian syndrome, A1c of 5.7% or greater, having a history of
elevated glucose teasing, insulin resistance, and/or cardiovascular disease (2014). To encourage
screening in high risk individuals, risk assessment tools, which evaluate the aforementioned risk
factors, are promoted by diabetes care experts (American Diabetes Association, n.d.-b).
2.1.2 Diabetes screening tools. Several risk assessment tools have been constructed to
assess an individual’s risk for developing diabetes. These tools are widely available in print and
via the internet. For example, the American Diabetes Association website has an interactive
"Type 2 Diabetes Risk Test" in English and Spanish. Risk-related questions are asked and when
the test is completed, the results include a risk category and provide recommendations for the
participant (n.d.-b).
Latchan, et al. (2010) created the Trinidad Risk Assessment Questionnaire for Type 2
Diabetes Mellitus (TRAQ-D). The items used to create this questionnaire were risk factors
derived from the literature. The instrument was developed via two phases. In phase one, a 21item questionnaire was administered to 456 patients with and without diabetes. Following
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statistical analysis, the questionnaire was revised and administered to 232 participants in phase
two. Risk factors that were not statistically significant were deleted leaving the final risk
assessment tool with seven risk factors. The authors of this study concluded that the TRAQ-D
was a simple, cost effective, self-administered screening tool that could be used to asses risk for
developing diabetes.
Chen et al. (2010) developed the AUSDRISK, a nine-item risk assessment tool for
predicting a five-year risk for developing diabetes. According to the researchers, this tool was
found to be reliable. It was converted into a points-based, patient-friendly questionnaire and
made available online as an interactive risk assessment tool.
The International Diabetes Federation has made the Finnish Type 2 diabetes risk
assessment form available on their website in 15 different languages. This eight-item risk
assessment tool provides an estimated risk assessment level based on the participant's responses.
The following risk levels are included: low, slightly elevated, moderate, high, and very high
(International Diabetes Federation, n.d.).
The Interactive Diabetes Risk Score, available on the Canadian Public Health Agency
website consists of 11 items with several responses. As an item is answered, a pop-up box
describes the risk of that item. For example, after the individual selects their gender, male or
female, a popup box explains that males are at higher risk for developing diabetes than females.
Once all of the items are completed, the participant receives a risk score along with a risk level
for developing diabetes (n.d.).
Diabetes risk assessment instruments are widely available primarily from diabetes
associations. They are developed with the goal of assisting an individual determine his/her risk
for developing diabetes and encouraging those that are at risk for developing diabetes to obtain
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screening. Many of these risk-assessment tools also provide educational information related to
diabetes risk and recommend lifestyle changes to reduce risk (American Diabetes Association,
n.d.-b; International Diabetes Federation, n.d.; Latchan et al., 2010; Public Health Agency of
Canada, n.d.); however, none of these tools address barriers or facilitators to diabetes screening.
2.1.3 Diabetes and Hispanics. The Hispanic population is currently the largest and
most rapidly growing minority in the United States. In the 2010 census, over half of United
States population growth was attributed to Hispanics. Between the years of 2000 to 2010, the
Hispanic population increased by 43%, from 35.3 million in 2000 to 50.5 million in 2010.
According to the United States Census Bureau, Hispanics comprise 16% of the total United
States population (2010). This percentage is expected to almost double to 30% by 2050. At
63%, Mexicans are the largest subset of this minority (Ennis, Rios-Vargas, & Albert, 2011). The
American Diabetes Association has identified Hispanics as one of the race/ethnic groups
considered to be at high risk for developing diabetes (2014). There have been several studies
that explore the phenomenon of diabetes in Hispanics.
An examination of two cohort studies, one in Mexico City and one in San Antonio, found
that diabetes is more lethal in United States-born Mexican-Americans and Mexico City residents
than in non-Hispanic Whites. The authors concluded that when compared to non-Hispanic
Whites, there was an increased mortality risk associated with diabetes in the aforementioned
Mexican groups (Hunt et al., 2011).
A study conducted in a South Texas community found the prevalence of diabetes in their
Mexican-American sample to be 2.3% higher than the 13.3% rate reported by the CDC (2011).
The study consisted of a two hour health survey which was administered to 849 MexicanAmerican adult. The study sample was comprised of males and females, all 45 years of age and
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older, and included both diabetics and non-diabetics. The prevalence of diabetics in this group
was 23.2%, with 656 non-diabetics and 193 diabetics. The researchers compared
hospitalizations for the two subgroups during the previous year and previous five years. They
found that diabetics experienced 2.3 to 2.7 more hospitalizations than non-diabetics. The authors
suggested that the higher numbers of hospitalizations and medical problems reported by diabetics
in this sample were indicative of undertreated diabetes (Bastida, Cuellar, & Villas, 2001).
A cross-sectional study in Houston, Texas explored the association between health
screening in Mexican-American adults and the presence of a social network. This study was
interested in roles of "encouragers" from different generations; therefore, only members of
households with three or more adults were eligible to participate. The screening behaviors of
interest included screening for blood cholesterol, blood pressure, and blood glucose. Because
hypertension guidelines were less pertinent to individuals younger than 20 years old, survey
responses from individuals between 18 and 20 years old were excluded. As a result, only 452 of
497 individuals from 162 households who answered the survey were included in the report. The
survey tool was provided in English and Spanish and measured intentions to screen,
encouragement to screen, past screening behavior, and illness beliefs. It also included
demographic items and items regarding personal and family health history.
The authors of the study concluded that in Mexican-Americans, a relationship existed
between having social network members who encourage screening, and intention to screen.
Their results indicated that there was a significant relationship between blood cholesterol
screening and having either same-generation or older-generation encouragers. This was not the
case for blood pressure and blood sugar screening. For the latter two, having an older generation
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encourager was the only significant predictor. Social influence was also found to help motivate
health promoting behaviors (Ashida, Wilkinson, & Koehly, 2010).
The CDC’s published statistics and previous studies substantiate that the prevalence of
diabetes is higher in Hispanics than in non-Hispanic Whites and even higher in MexicanAmericans (Centers for Disease Control and Prevention; Hunt et al., 2011). Eighty-two percent
of the population in El Paso County is Hispanic (U.S. Census Bureau, 2010). Because
Hispanics are considered a high-risk ethnic group for developing diabetes, this population was
selected to explore the barriers and facilitators to seeking diabetes screening.
Barriers and facilitators to screening for chronic diseases, particularly cancer screening,
have been extensively studied. As a result of many of these studies, health promotion strategies
to increase screening have been implemented (Sabatino et al., 2012) . Like cancer, diabetes is a
disease that can be diagnosed and treated in its early stages via screening. Unlike cancer the
reasons individuals choose to get tested or not get tested for diabetes have not been explored.
The following sections present cancer screening studies and their findings.
2.2 Barriers and Facilitators to Cancer Screening
Barriers and facilitators to cancer screening have been extensively studied. Kelly,
Dickinson, DeGraffinreid, Tatum, and Paskett (2007) conducted a study in an effort to
understand predictors of colorectal cancer (CRC) screening in three different racial groups. A
total of 171 participants were interviewed. The authors proposed that increasing patient desire
and improving physician recommendation are two areas that can be addressed to increase CRC
screening. Increasing patient desire included addressing the knowledge of the benefits and
barriers to screening.
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During a presentation at the American Cancer Society Workshop on Guidelines and
Screening for Breast Cancer, it was argued that, although the proportion of women over the age
of 40 who had ever obtained a mammography increased, the rate of regular participation in
mammography had decreased. The presenters suggested that because self-referral to
mammography was low, the increase in screening must have been due to physician referral.
Identified barriers to mammography included financial and cultural barriers, lack of
transportation, and available locations. Facilitators included family history and physician
recommendation (Smith & Haynes, 1992).
Coughlin and Wilson (2002) reviewed published studies related to barriers to cervical and
breast cancer screening in migrant farm workers. Findings from the studies concluded that being
married, having a higher income, having higher education, and having lived in the United States
longer were all facilitators to obtaining a Pap smear. Lack of transportation, childcare, cost of
the test, lack of health insurance, poor access to affordable health care, fear of the medical
system, and time constraints were cited as barriers to accessing health and cancer screening
services.
Cancer screening is encouraged to help detect cancer at an early stage, since treatment for
cancer is most successful when provided before cancer has spread (National Cancer Institues,
n.d.). Barriers and facilitators to cancer screening have been investigated for years. Because
screening is a behavior influenced by beliefs and attitude, the TPB has been successfully used as
the framework for studies whose aim is to understand and increase cancer screening behavior of
individuals.
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2.2.1 The theory of planned behavior and cancer screening. In 2008, Lopez-McKee,
McNeil, Bader, and Morales applied the TPB in an effort to understand the level of cancer
fatalism and other determinants, which appeared to influence low-income Mexican-American
women’s frequency of mammography screening. Sixty-eight women between the ages of 50 and
64 participated in the study. Interviews were conducted by telephone and included demographic
items, items from the Powe Fatalism Inventory, and items from the Mammography Beliefs and
Attitudes Questionnaire. Participants were categorized as either “regular screeners” or
“infrequent screeners.” Regular screeners included women who obtained mammography
screening in accordance with the American Cancer Society guidelines. Infrequent screeners
included women with a history of receiving screening but not on a regular basis. The study
found significant differences in control beliefs (one of the TPB constructs) between the two
groups. Infrequent screeners felt less control over their health as compared to regular screeners.
As for the other two independent variables of the TPB, little difference was found related to
attitude and no difference was found in normative beliefs.
Mammography screening compliance among women in Louisiana was as low as 46% at
the time a study was conducted in an attempt to predict mammography screening intention.
Three hundred and two women in southeastern Louisiana completed the 42-item TPB based
questionnaire. This study concluded that intention to obtain mammography was indirectly
affected by the belief based measures of the TPB and directly affected by the direct measure of
the TPB. Of the three TPB direct measures, perceived behavioral control provided the best
explanation for intention, followed by attitude and subjective norm. Time, cost, fear, pain, and
fatalism were all barriers to mammography intention, while physician recommendation appeared
to facilitate mammography screening. Friends were more influential than family, and neither
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church leaders nor fellow members seemed to have an impact on intention. The authors
recommended further studies to understand attitude and referent motivation towards
mammography screening prior to the development of interventions to increase this health
promoting behavior (Steele & Porche, 2005).
A study conducted in Cyprus paired the TPB and Bandura’s self-efficacy construct to
develop a questionnaire that explored the motivation to obtain initial mammography screening.
Participants were recruited from doctors' offices and a hospital’s radiology department.
Participants in this cross-sectional study included 293 women between the ages of 40 and 65.
The survey consisted of 34 items designed to measure the three independent variables of the TPB
and self-efficacy. Results showed a positive linear relationship between intention and the three
TPB variables and self-efficacy. Subjective norm contributed the most in explaining intention
while perceived behavioral control contributed the least (Tolma et al., 2006).
Jennings (1997) designed the Pap Smear Questionnaire (PSQ) using the TPB. This 75item questionnaire, which was developed to assess Pap smear intention among African-American
and Latina women, was administered to 204 women. The study findings revealed that the best
explanation for Pap smear screening intention was attitude, followed by perceived behavioral
control, and subjective norm. The researcher recommended designing culturally competent
cervical cancer screening programs based on the results of this study.
Duffett-Leger, Letourneau, and Croll (2008) conducted a study on cervical cancer
screening practices among university women. Nine hundred and four women participated in an
online survey. These authors found that social norm and perceived behavioral control were
significantly related to a woman’s intention to be screened. They recommended that strategies to
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promote cervical cancer screening among female university students should consider the impact
of these two constructs as barriers to Pap smear screening intention.
The TPB was adapted to provide a framework for explaining sociocultural factors
associated with prostate cancer screening intent among African-American men in Nashville,
Tennessee. Sixty-nine participants were recruited from three churches. The researcher obtained
information from the participants via phone or face-to-face interviews. Demographic items were
included and knowledge was assessed using a prostate cancer screening questionnaire. Items
from a different instrument, the Thomas Jefferson University Prostate Cancer Screening Survey,
were used to measure the constructs of the TPB. Although the correlations of the independent
variables with intent to obtain screening were not statistically significant, they were able to
explain 23% of the variance in screening behavior. Based on these findings the author suggested
that sociocultural factors may influence the decision to seek prostate cancer screening among
African-American men. The author proposed using the findings from this study to pilot an
intervention which would further explore sociocultural variables related to cancer screening
intent. Furthermore, the author recommended additional “intervention research” in this area
(Kenerson, 2010).
The TPB is a well-recognized and established theoretical framework for studies designed
to predict behavior. It has been used in the health sciences often and has been instrumental in the
development of survey tools created to understand attitudes and beliefs that influence
individuals' intentions to engage in cancer screening (Duffett-Leger et al., 2008; Jennings, 1997;
Lopez-McKee et al., 2008; Steele & Porche, 2005; Tolma et al., 2006). Prior to this study, it had
not been applied to diabetes screening.
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2.3 Preliminary Work
To change behavior, according to Ajzen, interventions should be directed at one or more
of the behavior’s determinants: attitude, subjective norm, or perception of behavioral control.
The intervention will be more successful if it is directed at the determinant that is found to have
the most influence on the desired behavior. To assess the influence of the aforementioned
determinants, a questionnaire can be developed after formative research is completed (2002).
For this study the behavior of interest was diabetes screening in asymptomatic MexicanAmerican adults who were at high risk for developing type 2 diabetes and lived in the El Paso,
Texas community. Following interviews with diabetes educators and an elicitation study, the
researcher developed the first draft of the study instrument, the Barriers and Facilitators to
Diabetes Screening Survey (BFDSS).
The draft of the BFDSS was presented to certified diabetes educators to determine the
validity of the content. After appropriate changes were made to the instrument, 100 participants
were recruited to complete the survey for a pilot study. Psychometric results and participant
recommendations from the pilot study were instrumental in modifications made to the
instrument. The following sections discuss the preliminary work that led to the development of
the study instrument, the BFDSS, and the subsequent pilot study.
2.3.1 Diabetes educators interviews. Prior to conducting an elicitation study, the
researcher interviewed four bilingual Mexican-American nurse educators, three of whom were
certified diabetes educators. These nurses possessed a wealth of information regarding the
behaviors and beliefs most often held by diabetics. As subject matter experts, nurse educators
were sought out by the researcher since they are often the first health care providers with whom
newly diagnosed diabetics interact. The nurse educators that were interviewed for this study
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were members of the El Paso, Texas community and provided diabetes education at local
hospitals in inpatient and outpatient settings.
The nurse educators were asked to describe the facilitators and barriers to diabetes
screening cited most frequently by diabetic adults who attended their diabetes education classes.
The educators agreed that a large number of diabetics were afraid of insulin. During two
separate interviews, educators commented that newly diagnosed diabetic patients often believe
the initiation of insulin will lead to death. Other unfounded beliefs related to insulin were that it
caused weight gain and blindness.
The diabetes educators expressed a concern for the apparent lack of diabetes education
among the high risk population residing in El Paso County. Not having or not recognizing
symptoms were identified as primary barriers to screening. When speaking of newly diagnosed
diabetics, one of the educators commented that most patients did not have symptoms, did not
recognize the symptoms, or assumed the symptoms had another origin.
Financial concerns were also mentioned. One educator pointed out that along with being
indigent; many diabetics in the El Paso community were also in the United States illegally. He
stated that these individuals were afraid of seeking government subsidized medical care due to
their immigration status.
Educators agreed that most diabetes diagnoses were incidental. They stated that it was
not unusual for an individual to seek medical care or hospitalization for an unrelated medical
condition and as a result of the diagnostic work-up, it was discovered that the individual was
diabetic. The patient-doctor relationship was identified as an important factor in the patient's
behavior. The diabetes educator with over 20 years of experience believed that if patients trusted
their doctors, they were more likely to follow their doctor’s recommendations.
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2.3.2 Elicitation study. In 2011, an elicitation study was conducted using the theory of
planned behavior as the theoretical framework. Following the recommendations of Azjen (2012)
and Francis et al. (2004), this elicitation study was undertaken to identify salient beliefs that
influence the target behavior. For the purpose of this study, the target behavior was adherence to
diabetes screening among high risk Mexican-American adults.
After obtaining IRB approval from The University of Texas at El Paso, the PI
interviewed ten participants in individual and group sessions at a local Catholic church. The
participants were all residents of El Paso, Texas. Table 1 describes the demographic
characteristics of these participants.

29

Table 1 Demographic Characteristics of Elicitation Study Participants
Total
(N = 10)

Characteristic
Gender
Male

20%

Female

80%

Age (years)
Mean age

44

Range

22 - 73

Marital status
Married or common-law married

60%

Separated, divorced, or widowed

30%

Never married

10%

How many years have you lived in the U.S?
< 5

20%

6 - 10

10%

11 - 20

30%

20 - 30

10%

> 30

20%

Born in the U.S.

10%

Language spoken at home
Spanish

60%

English

0%

Both English and Spanish

40%

Education
1 - 6 (years)

40%

7 - 12 (years)

40%

High School or GED

20%

30

Nine of the participants reported having a family history of diabetes and six had more
than one first-degree relative with diabetes (Table 2). When asked about previous diabetes
screening behavior, four participants reported having been tested for diabetes in accordance with
the ADA recommendations. One participant reported that she had “never” been tested for
diabetes, but later revealed that she had blood work done every three months due to being
hypertensive. She admitted that she had never asked if the blood work included testing for
diabetes.

Table 2 Health Care Characteristics and Diabetes
History of Elicitation Study Participants
Total
(N = 10)

Characteristic
Family doctor
Yes

10%

No

90%

How do you pay for your medical care?
Government assistance (Medicaid, Medicare, VA, etc.)

20%

Self-pay, cash

80%

Family history of diabetes
Yes

9

No

1

Number of family members with diabetes
0

10%

1

30%

> 1

60%

Previous diabetes screening
Tested within the past 3 years

40%

Never tested or tested > 3 years ago

60%

31

2.3.3 Open-Ended Questions.
Open-ended questions, which were developed prior to conducting the interviews and
based on Ajzen's (2002) recommendations, were used as a guide during the elicitation study.
Information gathered from the interviews with the diabetes educators was influential in the
construction of these items.
Participants were asked the open-ended questions to elicit salient behavioral, normative,
and perceived control beliefs. Questions to investigate the participants’ attitude toward diabetes
screening included what they knew about diabetes, their perceived risk of developing diabetes,
and consequences of the disease.
Normative beliefs were evaluated with questions regarding screening behavior of family
members and close friends. Participants were asked if those closest to them obtained diabetes
screening on a regular basis and if they provided encouragement or discouragement of this
behavior. They were also asked if they recalled seeing advertisement or information on diabetes
screening such as pamphlets at their doctors’ office, or ads in magazines, or on television, or the
radio.
Perceived behavioral control was assessed with questions about last screening
opportunity. Topics such as cost of the test, accessibility, and time constraints were explored.
Lastly, participants were asked why they chose to participate or not participate in screening and
what their beliefs were regarding influences on screening behavior of their family, friends, and
community members.
2.3.3.1 Perceived screening facilitators. Participants acknowledged family history of
diabetes to be the most influential reason for having chosen to get tested for diabetes. Nine had
diabetic parents and siblings and were familiar with diabetes and the consequence of the disease.
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One participant stated that her mother (a diabetic) encouraged her to get tested frequently. She
and another participant (during separate interviews) expressed concern for their overweight
daughters and their risk for developing diabetes.
When cost of the test and its influence on their screening decision was discussed,
responses varied; however, they were all affirmative. Two participants admitted that the reason
they obtained diabetes testing was because it was accessible and they had insurance coverage at
the time. One of these participants stated that getting screened for diabetes was part of her
annual medical exam, while the other acknowledged that he requested the test due to his family
history. Two other participants reported obtaining a free test at health fairs.
Two participants agreed that while they were aware when health fairs were offered in
their community, there was not enough advertisement for these fairs. They suggested that fliers
be posted on the cluster mailbox stands, stating that this was a practical location since everyone
went to their mailbox to get their mail. Conversely, the participant who demonstrated the most
knowledge of diabetes risk believed that there were plenty of advertisement, education, and
resources available. She stated, “The only thing that is missing is for someone to go to our house
to do the test.”
2.3.3.2 Perceived screening barriers. Participants believed that the primary reason
individuals who are at risk for developing diabetes do not seek diabetes screening is that they
either do not know they are at risk or do not want to know they are at risk. An obese participant
observed, “They feel they are superman and nothing can happen to them. They think only we
gordas (Spanish word for overweight female) (Merriam-Webster, n.d.) are at risk.”
Financial barriers were another common theme among participants. Several participants
cited lack of insurance and cost as the primary reason people do not seek diabetes screening. An
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indirect financial barrier mentioned was transportation, including the cost of gasoline, “Even if
the test is free, gas prices are very high.” Lack of time and desidia were familiar themes among
these Spanish-speaking individuals. Desidia is a common term in Spanish but difficult to
accurately translate. According to Merriam-Webster, it is apathy or indolence (MerriamWebster, n.d.). It is also commonly understood to mean procrastination.
Fear came up during several interviews. An elderly woman cited fear of having her
finger “pricked” but also admitted that she did not participate in other disease screening such as
mammography and Pap smear for fear of the results. Fear of infection, fear of needles, and fear
of insulin were also mentioned. One group concluded that once an individual was started on
insulin, they died soon afterwards. They agreed that associating insulin with dying was a
common belief among their family and friends. The youngest participant, a male, commented
that individuals fear being told that they have diabetes, stating, “They would go into a
depression. They don’t know how to handle this type of information.”
Significant facilitators and barriers that were cited by the participants in this study were
in line with those previously identified by the diabetes educators. This pilot study served as a
baseline study for further research in this area. The goal of the researcher was to build on the
information obtained from this pilot study to develop an instrument to explore the barriers and
facilitators to diabetes screening among Mexican-American adults, a population that is at high
risk for developing diabetes. Using the data from this study, such a tool was developed and is
the focus of this paper.
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2.3.4 Barriers and Facilitators to Diabetes Screening Instrument Development
The findings from the Elicitation study and information gathered from the diabetes
educators were used to construct the survey items for the first draft of the Barriers and
Facilitators to Diabetes Screening Survey (BFDSS), the focus of this dissertation.
2.3.4.1 Demographics. Thirteen basic demographic items were included in the BFDSS.
Because the target population was Mexican-American, it was important to evaluate relationships
between acculturation and socioeconomic status; therefore, items regarding time living in the
United States, education, preferred language, and employment were included.
Most of the demographic items were presented to the elicitation study participants, and
based on their recommendations, several changes were made. Responses to "How many years
have you lived in the United States?" offered choices from "less than 5 years" to "more than 30
years," but there was no option for individuals born in the United States. One study participant
was born in the United States and prompted the addition of this response option. A question
addressed preferred language, English or Spanish; however, in conversing with study
participants, it became evident that many individuals were comfortable with both languages.
This third option (both English and Spanish) was added.
During the elicitation study, participants were asked about their family history of diabetes
in an open-ended format. Over 60% reported having more than one first-degree relative with
diabetes. As previously stated, family history was identified as the most prevalent reason for
obtaining diabetes screening; therefore, it was clearly important to address this risk factor. The
following two questions were added: "Do you have a family history of type 2 diabetes?" and," If
'yes', how many family members have diabetes?"
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2.3.4.2 Theory of planned behavior items. The development of the TPB survey items
consisted of a three pronged approach: (1) salient beliefs regarding behavioral outcomes,
normative referents, and control factors were elicited from the diabetes educators and pilot study
participants; (2) the items for the BFDSS were developed following the recommendations from
Ajzen (2002) and Francis et al. (2004), and (3) content validity was ascertained from subject
matter experts.
Using the manual "Constructing questionnaires based on the theory of planned behaviour:
A manual for health services researchers" (Francis et al., 2004) as a guide, survey items were
developed. The information obtained from the elicitation study was used as the skeleton for the
construction of the items.
According to Francis et al. (2004), a minimum of three items for each construct are
recommended. The three independent variables of the TPB are comprised of direct and indirect
measurements. To obtain a measure of the only dependent variable, intention, and the direct
measures of the three independent variables (attitude, subjective norm, and perceived behavioral
control), four items were developed for each construct. Response choices consisted of bipolar
adjectives. Scoring for these items was on a unipolar 1 to 5 scale with 5 indicating a more
positive attitude towards intention to participate in diabetes screening.
Items to indirectly measure the independent variables were developed in pairs. The
indirect measure of attitude was comprised of behavioral beliefs and outcome evaluation. An
equal number of questions, four, were generated for each measure. For each behavioral belief
(bb) item, a corresponding outcome evaluation (oe) item was developed. Weighted scores of
these components (behavioral beliefs and outcome evaluation) were obtained by scoring the
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behavioral belief on a unipolar 1 to 5 scale and the outcome evaluation on a bipolar -2 to +2
scale and multiplying the responses (bb x oe).
Indirect measurement of subjective norm involved the combination of normative beliefs
and motivation to comply. As with the indirect measure of attitude, weighted scores were
obtained by scoring normative beliefs on a 1 – 5 scale and motivation to comply on a unipolar, -2
to +2 scale and multiplying the responses.
Perceived behavioral control was measured indirectly by assessing control belief strength
and control belief power. Similar to the previous indirect measures, weighted scores were
obtained by scoring the construct that measured the control belief strength on a unipolar 1 – 5
scale and multiplying it with the unipolar -2 to +2 score of the control belief power.
2.3.4.3 Risk Perception for Developing Diabetes Survey. Eight items from the Risk
Perception for Developing Diabetes (RPS-DD) Survey were included in the study instrument to
evaluate diabetes risk knowledge. The RPS-DD was a 43 item, four-section survey that was
designed to assess high risk individuals’ comparative risk perception for developing diabetes as
well as their environmental perceived risks. The four sections of the tool included (a) general
attitudes, (b) attitudes about health risks, (c) environmental health risks, and (d) risk of getting
diabetes (E. Walker, 2012). The validated RPS-DD was accessed from the Albert Einstein
College of Medicine, Diabetes Research Center website (n.d.) website.
To measure knowledge of diabetes risk, only questions from the RPS-DD “risk of getting
diabetes” section were included in the BFDSS. Of the 12 items in this section, five addressed
ethnicity. Because the population of this study was Mexican-Americans only; the questions
related to African-American, American Indian, and Asian-American were not included. This
resulted in eight total items from the RPS-DD survey tool. Appendix A shows the English
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version of the section from the RPS-DD that was included in the BFDSS. Appendix B is the
Spanish version.
Permission to use the RPS-DD was requested from the author, Elizabeth Walker. Dr.
Walker indicated that this tool was developed using NIH-funded grants and was therefore
considered public access material. The next section delineates how the relevance of these items
to the target population, Mexican-American adults living in El Paso County, was reviewed and
scored by the subject matter experts.
2.3.4.4 Content Validity Index. Content Validity is used in nursing research to measure
how well the content of a survey tool matches the objective it was designed to measure. Content
can be evaluated at the item level and for the test as a whole (Waltz, Strickland, & Lenz, 1991).
For the BFDSS, content was evaluated at the item level.
A popular approach to assessing content validity is through the use of a content validity
index (CVI). This approach entails asking content specialists to evaluate the items of the
instrument. A frequently referenced CVI consists of evaluating each item's relevancy to the
study of interest. Experts are asked to rate the relevancy of the item, usually on a four point
scale, with one being not relevant and four being very relevant. The scores are calculated and
based on predefined criteria, particular items may be kept or discarded (Polit, Beck, & Owen,
2007).
The CVI used for this instrument was developed by Waltz et al, (1991). It measures four
criteria: (a) Relevance, (b) Clarity, (c) Simplicity, and (d) Ambiguity, making it more
comprehensive than the popular single criteria, relevancy, CVI.
2.3.4.4.1 Subject matter experts. Subject matter experts, certified diabetes educators
(CDE), were asked to review and evaluate all of the items on the BFDSS. The three CDE's that
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agreed to complete the CVI were bilingual and worked as diabetes educators in inpatient and
outpatient settings. All three lived in the community and were therefore quite familiar with the
target population. Two of the CDEs had been diabetes educators for more than 10 years and one
had over 15 years experience.
The CDEs were provided with the proposed items for the survey, which included the
demographics, the BFDSS items, and the items from the RPS-DD. The RPS-DD items were to
be assessed for relevancy only as the RPS-DD has been validated, but has not been tested in the
target population. Appendix C is an example of the CVI instrument that was presented to the
CDEs.
The CDEs were asked to measure each item on how the item met the CVI criteria on a
1 to 4 scale in relation to the following categories:

•

•

Relevancy

•

Clarity

1 = not relevant

1 = not clear

2 = item needs some revision

2 = item needs some revision

3 = relevant but needs minor revision

3 = clear but needs minor revision

4 = very relevant

4 = very clear

Simplicity

•

Ambiguity

1 = not simple

1 = doubtful

2 = item needs some revision

2 = item needs some revision

3 = simple but needs minor revision

3 = no doubt but needs minor revision

4 = very simple

4 = meaning is clear
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2.3.4.4.2 Content validity index results. The CDE's recommended a few changes on the
demographic section of the survey. They agreed that all of the questions were relevant with the
exception of two. One CDE recommended that, "How many years have you lived in the United
States?" be removed and "Annual Household income" be removed or changed to "How many
people live with you?" Neither item was removed as they are good measures of acculturation
and socioeconomic level; however, it seems reasonable to ask the number of individuals that live
in the household, as Hispanic households are larger than average American households (U.S.
Census Bureau, 2011); therefore, the recommended item was added. The first response option
for employment status was "not working", followed by “working part-time”, “working-full
time”, etc. Based on a CDE's recommendation to, "start with positive: working full-time" the
sequence of response choices was changed.
The BFDSS items were measured on a one to four scale for each of the four CVI criteria.
One represented the lowest score and four represented the highest score. Scores were then
averaged across the three CDEs. BFDSS items that failed to meet the predetermined criteria of
an overall score of less than three were to be discarded; however, none of the items scored that
low. One CDE rated several items a one and two on relevancy; however, the other two CDEs
rated the same items a four. The CDE with the lower ratings stated that the reason for her ratings
was because the items seemed redundant. She recommended that they be combined with other
items. Although each item was identified with the TPB construct that was being measured, she
appeared to have difficulty understanding the TPB questionnaire format and the purpose for
repeated and paired items. The same CDE also rated these items low on clarity and simplicity.
The other two CDEs rated these same items three and four. No items were discarded although
grammatical recommendations were considered and appropriate changes were made.
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For items dealing with the knowledge of risk for developing diabetes, the CDEs rated the
RPS-DD items as being "very relevant" with the exception of, "Being 65 years of age or older."
Two of the CDEs rated this item as a one, "not relevant." A more appropriate statement would
have been, "Being 45 years of age or older" as this is the ADA recommended age to begin testing
for diabetes in asymptomatic adults; however, this item was not changed as the RPS-DD is a
valid instrument (E. Walker, 2012) and changes would alter its validation.
2.3.4.5 Translation. Once the BFDSS was completed, it was submitted to a certified
translator from The University of Texas at El Paso. The BFDSS and the consent form were both
translated from English to Spanish by the certified translator.
2.3.5 Pilot Study
In 2013, a pilot study to test the psychometric properties of the BFDSS was conducted.
Once again, IRB approval was obtained from The University of Texas at El Paso. The location
of the pilot study was the same location as the elicitation study, the San Juan Diego Catholic
church in Far East El Paso. Participant inclusion criteria were as follows: (a) Mexican or
Mexican-American (self-identified), (b) non-diabetic, (c) 45 years of age or older, (d) if younger
than 45, being at least 18 years old and overweight or obese (BMI of 25 kg/m2). The 45 years of
age cut-off was designated to meet the ADA recommendation of when diabetes screening should
be initiated. The ADA also recommends that screening begin at a younger age in individuals
who are overweight or obese and have additional risk factors. One of these risk factors is
race/ethnicity; therefore, overweight and obese Mexican-Americans met the criteria for
screening in asymptomatic adults who were less than 45 years of age. Exclusion criteria were
being diabetic and being a race other than Mexican or Mexican-American.
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The researchers for this study included the PI and one research assistant. The assistant
was a baccalaureate-level registered nurse who completed the NIH Web-based training course,
"Protecting Human Research Participants." Due to her limited Spanish proficiency, her
assistance was restricted to screening potential participants for eligibility and reviewing
submitted surveys for completeness. Appendix D depicts the participant screening process that
the assistant followed.
2.3.5.1 Recruitment of participants. During the span of three weeks, 100 church
parishioners who met the inclusion criteria were recruited into the study. At the end of each
worship service, the PI identified herself and invited parishioners to participate in the study,
whose purpose she also explained. This process was followed after each service, of which the
first two were in Spanish and the last one was in English. The first Sunday yielded 29
participants. On the second Sunday, only 14 individuals volunteered to participate. A
parishioner made the observation that an obstacle to participating in the study might be the
location of the researchers. The researchers were located in a room on the second floor of the
building, which required an effort to find. The parishioner recommended that the researchers
make themselves available in the foyer of the church or the courtyard in front of the church both
of which were large enough to allow for privacy. The courtyard had the additional attraction of a
rose garden and benches. On the third Sunday, with the Priest's approval, the researchers
adopted the latter recommendation as the weather was ideal for being outdoors. The change was
effective, resulting in so many volunteers that several had to be turned away.
2.3.5.2 Procedure. As volunteers approached the researcher, they were asked in which
language they preferred to complete the survey (English or Spanish). They were given a consent
form in their preferred language (see Appendix E for the English version of the consent form).
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Potential participants were instructed to read the consent form and to ask any questions they
might have. Once the consent form was completed, participants were given a copy of the survey
instrument with completion instructions. They were cautioned that the format of the items
changed throughout the survey and examples for each type of item were reviewed. Lastly,
participants were encouraged to ask for assistance if they needed clarification.
Once the survey was completed, participants submitted it to the PI or research assistant.
To decrease the amount of missing data, the survey was reviewed for completeness. If any items
were not answered, the participants were given the opportunity to complete the missing item(s).
After completing the survey, the participants were given $5 for their time.
2.3.5.3 Results. A total of 100 surveys were completed: 56 in Spanish and 44 in English.
Nearly half (43%) of the participants were bilingual (English and Spanish) or English speaking.
This might have been in part due to the change in recruitment strategy. The English worship
service was the last service at the church. Following this service, congregation members
remained on the premises socializing with each other and the priest, making the pool of
volunteers easily accessible to the researcher.
2.3.5.3.1 Demographics. Table 3 and Table 4 provide a summary of the pilot study
participants’ demographic characteristics.
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Table 3 Demographic Characteristics of Pilot Study Participants
Total
(N = 100)

Characteristic
Gender
Male

38%

Female

62%

Age
Mean age (years)

51

Range (years)

18 - 93

How many years have you lived in the U.S.?
< 5

3%

6 - 10

2%

11 - 20

16%

20 - 30

24%

> 30

31%

Born in the United States

24%

Marital status
Married or common-law married

67%

Separated, divorced, or widowed

21%

Never married

12%

Education
Never went to school

1%

1 - 6 years

16%

7 - 12 years

22%

Finished High school or GED

25%

13 - 16 years

23%

> 17 years

13%

Preferred language
English

24%

Spanish

57%

Both English and Spanish

19%
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Table 4 Socio-economic and Health Care Characteristics of Pilot Study Participants
Total
(N = 100)

Characteristic
Employment status
Working full-time

45%

Working part-time

12%

Not working

23%

Retired or disabled

20%

Number of people in the home
1-2

23%

3-4

55%

5-6

19%

7-8

3%

Household Income in U.S. $
< 20,000

49%

20,000 - 34,999

18%

35,000 - 49,999

15%

50,000 - 74,999

8%

> 75,000

10%

Family doctor
Yes

51%
49%

No
How do you pay for your medical care?
Private insurance or military

35%

Government assistance (Medicaid, Medicare, VA, etc.)

25%

Self-pay, cash

40%

2.3.5.3.2 Family history and previous behavior. Of the participants in the study, twothirds (66%) reported having a family history of diabetes. When asked how many family
members had type 2 diabetes, 56% reported having one to three family members with diabetes;
nine percent reported having four to six family members with diabetes, and only one individual
reported seven to ten family members with diabetes (Table 5).
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Table 5 Family History of Diabetes and Previous Diabetes
Screening of Pilot Study Participants
Total
(N = 100)

Characteristic
Family history of diabetes
Yes

66%

No

34%

Number of family members with diabetes
none

34%

1-3

56%

4-6

9%

7 – 10

1%

Previous diabetes screening
Tested within the past 3 years

47%

Tested over 3 years ago

27%

Never been tested

18%

Don’t know if I have ever been tested

8%

Regarding the participants' diabetes screening behavior, the following response options
were available:
a. "I have never been tested in my life"
b. "I was tested over 3 years ago"
c. "I was tested within the past 3 years"
d. "I don't know if I have ever been tested"
Only option (c) met the American Diabetes Association screening recommendations
(2014). Three-quarters (74%) of the participants reported having been tested for diabetes
sometime in their life, but less than half (47%) reported having been tested for diabetes within
the previous three years. Of the remaining twenty six percent, 18% reported never having been
tested and 8% did not know if they had ever been tested. When scoring this question for data
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analysis, it was dichotomized as “yes” and “no”, with “yes” indicating compliance with the ADA
screening recommendations and “no” indicating non-compliance.
2.3.5.4 Data analysis. Following the Francis et al. (2004) manual and recommendations
from Azjen (2002), multivariate analyses were conducted on the TPB constructs. Demographic
items were also assessed as predictors of intention.
The TPB consists of three independent variables: attitude, subjective norm, and perceived
behavioral control. The TPB proposes that these three independent variables influence an
individual's intention to perform a particular behavior. Therefore, intention is the dependent
variable of this theory. As previously discussed, the three independent variables (attitude,
subjective norm, and perceived behavioral control) are internal constructs and can be measured
via questionnaires either directly by means of items regarding the respondent's overall attitude or
indirectly by means of items regarding specific beliefs (Francis et al., 2004).
2.3.5.4.1 Internal consistency. In accordance with Francis' et al. (2004)
recommendations, internal consistency between the direct measures was established prior to
conducting further analyses. An analysis of all the direct measure items of the independent
variables (attitude, subjective norm, and perceived behavioral control) resulted in a Cronbach's
alpha of .74 which was above the recommended acceptable Cronbach's alpha of >.60 (Francis et
al., 2004).
Internal consistencies among items intended to provide a direct measure of each of the
four constructs (three independent and one dependent variable) of the TPB were also analyzed.
Only items from the specific construct were included in each analysis. This consisted of four
items per construct. The internal consistency among the four items meant to measure intention,
was notably high, with a Cronbach's alpha of .83. The internal consistencies of the four items
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intended to measure each of the other three direct measures was acceptable except for perceived
behavioral control. The Cronbach's alphas were .70 for attitude, .60 for subjective norm, and .52
for perceived behavioral control.
2.3.5.4.2 Confirmatory factor analysis. To test the a priori expectations that factors
would load on the construct that they were designed to measure; a confirmatory factor analysis
on the four-factor model of the BFDSS using LISREL 9.10 was conducted. The model’s overall
goodness-of-fit (see Figure 2) was assessed using joint criteria. The fit statistics used for this
model included a Comparative Fit Index ( .96), Standardized Root Mean Square Residual ( .06)
and Root Mean Square Error of Approximation ( .07). The chi-square test was significant
(p=<.001).
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0.59

Intention 1
0.79

0.46

Intention 7

0.33

Intention 13

0.56

Intention 18

0.18

Attitude 22

0.79
0.81

Intention

0.67

0.52
0.19

Attitude 23

0.16

Attitude 31

0.89

Attitude 36

0.70

0.45

Attitude

0.55

0.71

0.67
0.68

0.86

Subj Norm 3

1.50

Subj Norm 9

0.76

0.68
0.46
0.88

0.63

Subj Norm 1

1.21

Subj Norm 3

0.86

PBC 16

1.33

PBC 11

0.19

0.62

PBC 5

0.50

0.57

PBC 24

0.66

Subjective Norm

0.66

0.52

0.66

Perceived Behavior
Control

0.42

C
hi-Square = 143.42
Degrees of freedom = 98
P = <0.01

Figure 2 Pilot Study Confirmatory Factor Analysis Model
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2.3.5.4.3 Path analysis. Once internal consistency was ascertained, the mean of the
variables measuring each subscale or construct was obtained to create a single composite
variable for each of the direct measures. A multivariate regression with intention as the
dependent variable and the three direct measures as the independent variables was conducted.
The results showed a statistically significant relationship between each of the direct measures of
attitude, subjective norm, and perceived behavioral control, and intention to participate in
diabetes screening (see Figure 3).

Behavioral Beliefs
x
Outcome Evaluation

.52, p <.001

Normative Beliefs
x
Motivation to Comply

.50, p <.001

Attitude

Subjective Norm

.42, p <.005

.31, p <.001

Intention

.39, p <.001
Control Beliefs Strength
x
Control Beliefs Power

.43, p <.001

Perceived
Behavioral Control

Figure 3 Pilot Study Path Model

Weighted scores for the indirect or belief-based measures were achieved by multiplying
the items that were intended to measure perceived likelihood that a belief was true by outcome
desirability (Francis et al., 2004). There were eight items per construct; therefore, multiplying
the pairs resulted in four weighted scores per construct. The attitude indirect measures were
50

obtained by multiplying each behavioral belief item with its corresponding outcome evaluation.
Similarly, subjective norm indirect measures were the product of each normative belief and its
relevant motivation to comply item. Lastly, perceived behavioral control indirect measures were
produced by multiplying the control belief strength items with the related control belief power
items.
Composite scores for the indirect items were obtained by summing the multiplicative
(weighted) scores of each subscale of the indirect measures. To confirm the validity of the
indirect measures, bivariate analysis of each direct and indirect measure was conducted. The
means of the direct measures were regressed on the composite (overall) scores of the indirect
beliefs. As Figure 3 demonstrates, there was a statistically significant correlation between direct
and indirect measures of all three constructs.
2.3.5.5 Item modifications. According to Cohen, (1988) values between .2 to .7 are
acceptable for inter-item correlation level. An item-total statistics measures the relationship of
each item to the overall survey score. For this study, a corrected-item total matrix indicated that
two items had a correlation level that was less than .2.
The perceived behavioral control subscale included a direct measure item (#11) which
had a correlation of .05 with the perceived behavioral control subscale as a whole. This might
help explain, in part, the low Cronbach's alpha of this subscale. In an attempt to improve the
correlation, the item, "The decision to get tested for diabetes within the next 3 years is out of my
control," was changed to a positive statement, "The decision to get tested for diabetes in the next
3 years is within my control."
Item #9, "I feel under pressure to get tested for diabetes on a regular basis," also a direct
measure item, had a low correlation with the subjective norm subscale as a whole. The word
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"social" was added to convey a more concrete idea, "I feel under social pressure to get tested for
diabetes on a regular basis."
According to Ajzen (2012) it is acceptable to use a unipolar item response scale for
obviously negative or positive statements that might annoy some participants. Item #36, a direct
measure for attitude, stated: "For me, getting tested for diabetes will be...” The response choices,
“very painful” to “not painful at all” were obviously positive because being pricked on the finger
to get tested or having blood drawn is painful. Therefore, this item was changed to, "The pain
from a diabetes test (finger stick or blood draw) would make my decision to get tested for
diabetes..." The response choices were was changed to, “very difficult” to “not difficult at all.”
Item #2 , "If I find out that I have diabetes, I will have to change my lifestyle," was
developed as an indirect item to assess the individual's belief regarding the impact a diabetes
diagnosis would have on his/her lifestyle. Agreeing with this statement simply means that the
individual is aware that they have to change their lifestyle thus it measured knowledge more than
a belief. The item was modified slightly by adding the word "major" to relay a more precise
meaning, "If I find out that I have diabetes, I will have to make major changes in my life.”
Where the response choices ranged from, “strongly disagree” to “strongly agree." Since this was
a belief based item, it had a corresponding outcome evaluation item, "If I had diabetes, changing
my lifestyle to manage my diabetes would be….” Where the response choices ranged from,
“very difficult” to “very easy.”
A similar item, #26, “If I want to get tested for diabetes, I need transportation" was
intended to measure lack of transportation as a barrier, but instead merely stated the obvious, that
obtaining diabetes testing requires transportation to the testing facility. The word "find" was
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added to the statement to convey the message that the individual would have to secure
transportation, “If I want to get tested for diabetes, I need to find transportation"
2.3.5.5.1 Participants' comments. Participants were generous with their comments.
More than 70% of the participants added comments at the end of the survey. The comments
were reviewed and categorized. Comments were consistent with the observations made by the
Diabetes Educators and the elicitation study participants. Topics mentioned on the survey as
barriers included financial, knowledge, time, procrastination, and fear.
Although it was a common theme, a review of the instrument revealed that time had not
been addressed. Two items which had been developed to measure financial barriers were
identified, #25, "Knowing where to get a diabetes test at no cost (free), makes my decision to get
tested….” Where the response choices ranged from “very difficult” to “very easy." And #21,
"For me paying cash for a diabetes test out of my pocket would be…” Where the response
choices ranged from “very difficult” to “very easy." Because the second item had the lowest
inter-item correlation, it was removed and an item addressing time as a barrier was added,
"Taking time out of my day to get a diabetes test would be...” Where the response choices
ranged from “very difficult” to “very easy." The corresponding control belief power item was,
"The amount of time I would need to get a diabetes test would impact my decision to get
tested…” Where the response choices ranged from “very much” to “not at all."
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2.3.5.5.2 Intention, past behavior, and demographics. A series of t-tests were conducted
to compare differences between gender and intention, having a family doctor and intention,
having a family history of diabetes and intention, and previous compliance with diabetes
screening recommendations and intention. As Table 6 demonstrates, there was a statistically
significant difference in diabetes screening intention between individuals who reported having a
family doctor and those that did not have a family doctor, and between individuals who had been
previously screened in accordance with the ADA recommendations and those who had not.

Table 6 Group Differences and Intention in Pilot Study Sample (t-Tests)
Item
Gender

Do you have a Family doctor?

Do you have a Family history of diabetes?

Previous screening compliance?

group

Mean

SD

Male

4.17

.78

Female

4.14

.88

Yes

3.99

.96

No

4.33

.68

Yes

66

4.21

No

34

4.04

Yes

4.35

.83

No

3.98

.82

54

t

df

p

.172

99

.864

-2.12

99

.05

.99

99

.327

-2.27

99

.05

ANOVA tests revealed that there were no statistically significant differences in intention
between groups of the remaining demographic items (Table 7).

Table 7 Group Differences and Intention in Pilot Study Sample (ANOVAs)
Item

df 1

df2

How many years have you lived in the U.S.?

5

94

.30

.96

How many years did you attend school?

5

94

1.60

.17

In which language do you prefer to read and write?

2

97

.50

.61

Marital status?

2

97

.29

.75

Employment status

3

96

1.86

.14

Annual household income

4

95

1.07

.38

How many people live in your home?

3

96

1.90

.13

How do you pay for your medical care?

2

97

1.13

.33

F

p

2.3.5.5.3 Demographic items. With the exception of a few modifications, the
demographic items were not changed for the revised BFDSS. Item #6 inquired about the
participant's marital status. The response choices were: (a) married or common-law married; (b)
separated, divorced, or widowed; and (c) never married. A participant who preferred
communicating in English recommended that the word "current" be added to the question. The
recommendation was logical; therefore, item #6 of the demographic section was changed from
"Marital Status?" to "Current Marital Status?" The response choices were not changed.
Item #7 asked about employment status. The choices were: (a) working full-time, (b)
working part-time, (c) not working, and (d) retired or disabled. A 67 year-old female participant
who had never worked outside of her home stated she was insulted with the response choices for
item #7. She stated that as a homemaker, she was certain she had worked the equivalent of a
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full-time employee and felt that the option of "not working" was not appropriate. For the same
item, a male participant asked if he should select two responses, (a) working full-time and (b)
working part-time. He stated that he is self-employed and therefore works many more hours
than a full-time employee. Based on this input two response choices, "homemaker" and "selfemployed," were added to the employment status item.
2.3.5.6 Diabetes risk knowledge. Eight items from the RPS-DD were included in the
survey tool. These items measured diabetes risk knowledge by assessing the knowledge of
diabetes risk factors. The survey consisted of statements with three response choices.
Participants were asked to select if the criterion “increases,” “decreases,” or “has no effect” on
an individual's risk for developing diabetes. The option of “don’t know” was also given.
Among Pilot Study participants, the item that was answered incorrectly most frequently was
history of gestational diabetes. Only 60% of the participants were aware that having had
gestational diabetes increases the risk for developing type 2 diabetes. Age, in particular, "Being
65 years or older," was the second least known risk factor. This item was answered correctly by
67% of the participants. Exercising regularly and eating a healthy diet were two items that were
answered correctly as reducing the risk for developing diabetes by most participants (97% and
95%).
In accordance with the published scoring recommendations, the RPS-DD knowledge
items were scored with a zero for incorrect or “Don’t know” responses, and a one for correct
responses. See Appendix F for a copy of the scoring guide that was downloaded from the Albert
Einstein College of Medicine website (n.d.). A total knowledge score was obtained with a
possible score range from zero to eight. A One-Way ANOVA revealed that there was no
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relationship between diabetes risk knowledge and intention to participate in diabetes screening.
F (8, 91) = 1.93, p = .065.
2.3.5.7 Limitations. The pilot study was conducted with monolingual (Spanish or
English) and bilingual (Spanish and English) individuals. Prior to the pilot study, the
psychometric properties of the instrument, the BFDSS, had not been tested in either language. A
very significant limitation of this pilot study was the bilingualism of the instrument, since it is
possible that the Spanish and English versions were understood differently by the participants.
This limitation was addressed in the current study by administering the instrument only in
Spanish.
An additional limitation was the homogeneity of the participants. All of the participants
attended the same Catholic church and most lived in the neighboring community. As was
evident by the similarity between the comments they added to their surveys, members of this
community either face, or believe others face, the same barriers to diabetes screening.
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Chapter 3: Methods
3.1 Item Translation
Considering comments from pilot study participants and the certified diabetes educators,
and based upon on the statistical analysis, modifications were made to the Barriers and
Facilitators to Diabetes Screening Survey (BFDSS) as described in the previous chapter. The
revised items of the BFDSS were submitted for translation to the certified translator who
translated the first draft of the survey. Once the translation was completed, the translated
instrument was back-translated by a different certified translator. The back-translated version
confirmed that content of the items were the same as the original items; however, some words
were literally translated and did not apply in the context of the survey.
The translated Spanish version of the survey was reviewed by the PI and two college
professors. All three are in the health care field, fully bilingual, and members of the local
community. Recommendations for minor word changes were suggested and where two or more
agreed on the recommendation, the changes were made. An example was the word “lived.” The
original English to Spanish translation for ‘lived’ was residido or “resided.” Logically, the back
translation resulted in the word being changed from “lived” to “resided.” This word was
changed to vivido or “lived.” Another example was an item that was designed to assess the
influence of cost on intention to obtain screening. The item read, “knowing where to get a free
diabetes test affects my decision to be tested….” The word “tested” was translated as,
examinado or “examined.” As the intent of the survey was to assess intention to obtain a
diabetes screening test and not an examination, the phrase was re-worded in Spanish to,
“knowing where to obtain a free diabetes test affects my decision to obtain the test…”
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3.2 Research Design
A descriptive, correlational, cross-sectional design was used for this study. Polit and
Beck (2007) recommend this study design for describing relationships among phenomena at one
point in time. The study consisted of administering a survey, the Barriers and Facilitators to
Diabetes Screening Survey (BFDSS), which was designed to explore barriers and facilitators to
diabetes screening among Mexican-American adults.
3.3 Setting, Population and Sample
A different location for the study was identified. As with the elicitation and the pilot
studies, IRB approval was requested from The University of Texas at El Paso. IRB approval was
waived because the study met criteria for exemption category 45 CFR 46.101 (b)(d). See
Appendix G, IRB Exemption letter.
In addition to the research assistant who helped with the pilot study, three additional
assistants were recruited and trained. All were bilingual, three were native El Pasoans, and all
completed the Human Subjects training.
The data collection to validate the BFDSS occurred during the months of January and
February 2014 at Sacred Heart Church in El Paso, Texas. One of the largest Catholic churches
in El Paso, the Sacred Heart Church held four church services every Sunday. Three services
were in Spanish and the fourth was bilingual (English and Spanish).
Survey administration procedures and recruitment of participants were discussed with the
priest and a church staff member prior to the beginning of data collection. The church had a
foyer at the entrance with three large sets of double doors. This was selected as the location
where tables and chairs would be placed. It was agreed that the opportunity to participate in the
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study would be announced to the congregation at the end of each service by the church member
who read church announcements.
During the first Sunday of data collection, it quickly became evident that the foyer was
not a good location for the study. The area was crowded and cold and because it was near the
sanctuary doors, voices had to be kept very low making it difficult to recruit and interact with
participants. A church staff member, who was new to the PI, recognized the limitations of the
foyer and immediately relocated the researchers to a building adjacent to the church known as
“the Gym.”
An extension of the church, the Gym was just that, a gymnasium with the addition of a
full-service cafeteria, the “Tortillería and Grill.” The Tortillería and Grill was one of the
church’s biggest ministries. It allowed congregation members the opportunity to gather for
socialization and meals before and after church services. The Gym also hosted a garage sale
twice per month and a tardeada or afternoon party (from tarde, the Spanish word for afternoon)
(Merriam-Webster., n.d.) on the first Sunday of every month. During the tardeada at the Gym,
music was played loudly and an area was cleared for dancing.
3.4 Sampling Procedures
The study sample was a convenience sample. The strategy when selecting the Sacred
Heart Church as the study setting was to obtain volunteers from among the church members.
When the data collection location was altered, the volunteer pool was transferred from the
church to the Gym of which the Tortillería and Grill is a part. Unbeknownst to the researcher,
not all of the patrons of the Tortillería and Grill attend the church. The Gym with its Tortillería
and Grill served as a gathering place primarily for parishioners of Sacred Heart Church but also
for members of the local community. Participation from nearby community members decreased
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the homogeneity of the sample; however, the previously identified inclusion criteria were
maintained.
As with the Pilot study, potential participants were screened to ensure that the following
inclusion criteria were met: (a) Mexican or Mexican-American origin (self-identified); (b) nondiabetic; (c) 45 years of age or older; (d) if younger than 45, being at least 18 years old and
overweight or obese (BMI of 25 kg/m2) (Appendix D). To obtain the BMI of potential
participants, the participants were asked to provide their height and weight and the BMI was
calculated via a cell-phone application which was downloaded from the NIH website (n.d.). All
but four of the individuals who volunteered to participate in the study were of Mexican descent.
Two volunteers were Cuban, one was German, and another was Armenian. Since they did not
meet participation criteria they were not allowed to participate.
3.5 Survey Instrument
Instrumentation for this study was a six-page, three-section, survey tool. Appendices H
and I contain copies of the survey in both English and Spanish. For this study, however, only the
Spanish version was used. Section one was comprised of 14 demographic and socio-economic
questions. Section two, The Barriers and Facilitators to Diabetes Screening Survey (BFDSS),
consisted of 40 TPB items, and Section three included eight items from the Risk Perception
Surrey for Developing Diabetes (RPS-DD).
As discussed in Chapter 2, the BFDSS was developed to assess the constructs of the TPB
and their applicability to diabetes screening. These items were tested for their psychometric
properties via a pilot study which demonstrated the validity of the instrument.
The RPS-DD, which was developed to assess diabetes risk knowledge in the general
population, was recently translated to Spanish (Albert Einstein College of Medicine, n.d.). Items
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from the “Risks of Getting Diabetes for People in the General Public” section of the RPS-DD
were used to assess participants’ knowledge of factors that affect an individual’s risk for
developing diabetes. The reasons for their inclusion were to assess: (1) the diabetes risk
knowledge level within this group, (2) whether risk knowledge affected past diabetes screening
adherence, and (3) whether risk knowledge affected intention of future diabetes screening.
3.6 Procedures for Data Collection
In the Gym, the PI and two of the research assistants were each placed at a table with 4 to
6 participant chairs per table. An additional table designated as the “main table” served as the
entry and exit point. As volunteers approached, they were directed to the main table. At the
main table, potential participants were screened for inclusion criteria as discussed above.
Appendix D shows the flow-sheet that was used to screen potential participants. If a potential
participant met inclusion criteria, he/she was handed a survey, a consent form (Appendix J), and
a pen. The participant was then directed to an empty chair at one of the other tables. As the
chairs filled up at each table, the PI or one of the assistants would review the consent form with
the participants. Once the consent form was completed, one of the researchers reviewed the
survey, item-by-item, with the individuals in a group format. Participants’ questions regarding
the survey items were answered by the trained research assistants; however, diabetes-related
questions were referred to the PI, who was the only bilingual nurse.
Upon completing the survey, the participants were directed back to the main table. The
surveys were reviewed for missing data and each participant was given $5 for his/her time and
educational literature on diabetes risk factors and symptoms. Depending on his/her interest and
the recommendations of the researcher that worked with the participant, participants were given
between one and three handouts.
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3.6.1 Participant flow. Data collection was ongoing from approximately 8 a.m. to 3
p.m. This was due to a steady flow of volunteers before, during, and after church services. The
last service started at 12:30 p.m. and ended at approximately 1:30 p.m. Nonetheless, the
cafeteria remained open and busy until well after 2:30 p.m.
The first day of the data collection had the largest number of participants with 172
volunteers. The majority of the participants were males, with a male to female ratio of nearly
two to one. The following Sunday again yielded mainly male participants. Midway through the
day, it was necessary to stop accepting male participants as the ratio of male to female
participants reached almost three to one.
One of the church leaders was asked for suggestions to increase female participation. As
a result, the researchers were invited to increase the number of data collection days to include
Saturdays. The Gym and the Tortillería and Grill were open from 7 a.m. to 3 p.m. on Saturdays
during which time Bible studies, English classes, and citizenship classes were held. The PI and
one assistant continued to go every Saturday and Sunday for two additional weekends until the
number of female participants almost reached the total number of male participants.
3.7 Procedures for Data Analysis
The sections below provide a detailed description of the statistical analyses that
conducted on the BFDSS and RPS-DD and the rationales for their inclusion. The results of the
analysis are presented in Chapter 4, “Data Analysis and Results,” and a comparison between the
pilot study and the current study findings is presented in Chapter 5, “Discussion.”
3.7.1 Demographics and knowledge. Population demographics were analyzed to
obtain an overview of the sample population. Demographic items were also tested for their
relationship with diabetes screening intention. T-tests and ANOVAs were conducted to evaluate
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whether intention was different amongst the groups based on demographic items, whether they
had a family doctor or not, and on previous compliance with diabetes screening as recommended
by the American Diabetes Association (2014).
Previous studies have found a relationship between knowledge and behavior (Janz &
Becker, 1984; Stuebe & Bonuck, 2011), knowledge and intention (Teuebe & Bonuck, 2011), and
risk perception and behavior (Dillard, Ferrer, Ubel, & Fagerlin); therefore, knowledge was
evaluated. The knowledge of factors that place an individual at risk for developing diabetes (as
measured by the RPS-DD) was assessed via individual item response rates and overall
knowledge score. The relationship(s) that such knowledge had with past and future diabetes
screening was also investigated.
An ANOVA was conducted to evaluate the relationship between risk knowledge and
intention. The independent variable, diabetes risk factors knowledge, was measured by the total
RPS-DD score which had eight levels. The dependent variable was intention to obtain diabetes
screening and had five levels. A score of one represented the least amount of intention and five
represented the highest level of intention. Similarly, the influence of diabetes risk knowledge on
previous compliance with diabetes screening behavior was assessed.
3.7.2 Internal consistency The BFDSS items, the main focus of this study, were
developed using the TPB as the theoretical framework. The TPB was selected because it has
been successfully employed in the development of other tools designed to predict intention to
participate in screening (Fogg et al., 2011; Jennings, 1997; Steele & Porche, 2005; Tolma et al.,
2006). To test the psychometric properties of the BFDSS, two studies were carried out, the pilot
study and the current study. Following recommendations by the author of the theory, Icek Azjen
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(2002) and the Manual for Health Researchers (Francis et al., 2004) statistical analyses that
evaluated relationships among the items intended to measure TPB constructs, were conducted.
To be reliable, the items of an instrument must measure the same traits. Cronbach
developed a formula which provides an estimate, Cronbach’s alpha, to evaluate the internal
consistency or reliability of an instrument which consists of scales (Kaplan & Saccuzzo, 2009).
With the exception of the demographics and RPS-DD sections, the items for the BFDSS were
developed to measure the specific constructs of the TPB. Therefore, examining the internal
consistency of the TPB items was essential before continuing with additional statistical analyses.
After establishing the internal consistency between the direct measure items; the internal
consistency between items intended to measure the subscale of the dependent variable
(intention), and subscales of each of the three independent variables (attitude, subjective norm,
and perceived behavioral control), was analyzed.
3.7.3 Confirmatory factor analysis. Factor analysis is a method that was developed to
help find a relatively small number of "latent" (unobserved) attributes or "factors" which can
account for or summarize a large number of observed variables. Since the 1940s, it has been
used to design or validate many personality tests (Kaplan & Saccuzzo, 2009).
A confirmatory factor analysis (CFA) is a type of factor analysis that is used to evaluate
items that were developed to measure specific attributes. A CFA allows for the selection of the
observed variables which are to make up each of the specified factors. Furthermore, a CFA
helps measure whether a relationship between the observed variables and their underlying
unobserved constructs exists. It is preferred when testing whether data fit a hypothesized
measurement model.
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Intention, attitude, subjective norm, and perceived behavioral control are TPB constructs
than cannot be directly observed because they are latent. The items of the BFDSS were
generated to measure these constructs. Hence, a confirmatory factor analysis on the four-factor
model of the BFDSS was conducted to evaluate whether the model was consistent with both
studies.
3.7.4 Goodness of fit. The goodness of fit test provides a comparison of the observed
frequencies (the data gathered) with what one would expect to see if the model is accurate. The
initial measure of the goodness of fit used is the chi-square statistic (testing no difference
between the observed sample and the hypothetical population). To demonstrate no difference
between the populations, the null hypothesis should not be rejected and consequently the desired
p value should be greater than .05.
The chi square test for goodness of fit is known to be problematic because it is sensitive
to sample size; it tends to reject an appropriate model with large sample sizes. According to
Kenny, it is unreliable for sample size more than 400. The current study’s sample size was 368,
very close to this limit (2014).
Due to the unreliability of the chi square test and following Hu and Bentler’s (1999)
recommendation to use joint criteria to assess a model’s overall goodness of fit, additional fit
statistics were considered. The fit statistics used for the pilot and current study included
Comparative Fit Index (CFI), Standardized Root Mean Square Residual (SRMSR), and Root
Mean Square Error of Approximation (RMSEA).
The CFI assesses overall improvement of a proposed model over an independent model
where observed variables are uncorrelated (Byrne, 2006). A larger CFI number indicates a better
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fit. According to Hu and Bentler (1999) a CFI of .90 or greater is necessary for an acceptable fit
and a value of .95 is recommended to ensure that mis-specified models are not accepted.
The SRMR provides the squared root of the difference between the residuals of the
sample matrix and the hypothesized model. SRMR values range from 0 to 1.0. A 0 indicates a
perfect fit and, though it is best to have an SRMR of .05 or lower, values up to .08 are acceptable
(Byrne, 1998).
The RMSEA is related to residual in the model and a smaller number is preferred. An
RMSEA of <.05 is considered to be very good fit and <.10 is considered to be an acceptable fit
(Steiger, 1989).
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Chapter 4: Results and Data Analysis
A total of 383 surveys were collected; however, 15 surveys had to be discarded. Upon
entering data in the Excel spreadsheet, it was discovered that three individuals participated in the
study twice. The participant name, gender, and age were identical. The first of the two surveys
was kept and the second was discarded. An additional 12 surveys were deemed to be invalid and
were discarded because the participants selected the same response for all 40 items of section
two, which measured the TPB. The remaining number of surveys was 368, which was more than
double the 143 needed to obtain an effect size of 0.3, an alpha level of .01, and a power of .90
(Preacher & Coffman, 2006).
4.1 Data Scoring
4.1.1 Theory of planned behavior items. Intention to obtain diabetes screening, the
only dependent variable in the TPB was measured via four items. Response format for these
four items was on a scale from 1 to 5 such that the higher the score, the greater the intention to
obtain diabetes screening. An overall or composite intention score was obtained by calculating
the mean of the four items.
The three independent variables of the TPB included attitude, subjective norm, and
perceived behavioral control. Composite scores for these three variables were obtained and
scored following the same process used for the scoring of the intention construct.
Indirect measure scores of the three independent variables were obtained via a
multiplicative approach. The variables' belief was scored on a unipolar 1 to 5 scale; whereas, the
outcome evaluation was scored on a bipolar -2 to +2 scale. The weighted score for these items
was obtained by multiplying the paired items. The composite score for the indirect measure of
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attitude, subjective norm and perceived behavioral control, was the summed total of the four
multiplicative (weighted) scores for each construct.
For example, the indirect measure of attitude (ATTind) was obtained via an item that
assessed behavioral beliefs (bb) on a 1 to 5 scale and an additional item that assessed outcome
evaluations (oe) on a -2 to +2. Thus, the formula that provided the overall indirect measure for
attitude was:
ATTind = ∑ (bb * oe)
The possible range of total scores was +40 to -40. The higher the score the more
positive the attitude towards diabetes screening. Appendix K shows the scoring guide that was
used to score survey items. Appendix L provides the survey items arranged by the subscales
they were intended to measure.
4.1.2 Knowledge of Risks for Developing Diabetes. Knowledge of risk for developing
diabetes was operationalized from scores on the RPS-DD. Participants were presented with
statements regarding perceived risk factors and four response choices for each statement.
Participants were instructed to select how he/she believed the statement affected an individual’s
risk for developing diabetes. The response options included: (a) increases the risk, (b) has no
effect on the risk, (c) decreases the risk, and (d) don't know. For example, one of the statements
was, “Being Caucasian.” Caucasian is not one of the race/ethnic groups that is considered to be
at high risk for developing diabetes, therefore the correct response for this statement would be,
“has no effect." Items were scored following the guidance provided by the Risk Perception
Survey for Developing Diabetes (RPS-DD) scoring sheet (see Appendix F) (Albert Einstein
College of Medicine, n.d.). Correct answers were scored as one and incorrect or "don't know"
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responses were scored a zero. Total scores ranged from zero to eight, the higher the score the
greater the knowledge of diabetes risk factors.
4.2 Data Entry
Reversed scored items were re-coded prior to scoring. Once all of the sheets were
scored, they were doubled checked by a second research assistant. The scores were then entered
in the Excel spreadsheet and the distribution of each variable was checked for data entry errors.
Formulas to calculate the (a) weighted scores of the indirect measures, (b) composite
scores of the direct measures, (c) composite scores of intention, and (d) composite scores of the
indirect measures were entered in an Excel spreadsheet. Finally the data were transferred to an
SPSS file for statistical analysis.
4.3 Protection of Research Participants and Subjects
The privacy of participants was protected by omitting participants' name from the survey
instrument and separating the signed consent form and the completed surveys. Confidentiality
was protected by coding all completed demographic forms. Separating the documents removed
personal participant information and, thus, de-identified the surveys. Completed surveys were
kept locked in a filing cabinet and will be destroyed within five years or until all data analysis
has been completed.
4.4 Results
The final sample consisted of 368 participants, 188 males and 180 females. Of the
acceptable surveys, none were missing pertinent data; however, some were missing times. The
time the survey was given to the participant and the time it was returned by the participant were
written on the surveys by the PI or research assistants. Beginning and/or completion times were
not present on twelve surveys. The average completion time of the remaining 356 surveys was
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22 minutes. The minimum amount of time it took to complete the survey was six minutes and
the maximum was 55 minutes. During the latter days of data collection when the survey was
administered one-on-one (versus in a group), the process was much faster as the individuals did
not follow along, but instead relied on the researcher to read the questions. Only 20 surveys had
a completion time greater than 40 minutes. This was most likely due to participants waiting on
each other, incomplete surveys being returned, and on a few occasions, the participants
interrupted the survey completion to place or pick up their lunch order.
The following sections provide an overview of the population’s demographics and
statistical analyses of the BFDSS items. They also present results of analysis which assessed
relationships between participant demographics, previous screening behavior, and intention to
obtain diabetes screening.
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4.5 Data Analysis
4.5.1 Demographics. The study sample included 188 (51%) males and 180 females
(49%). The mean age of the participants was 57 (SD = 13.36) with a range between 19 and 88
years of age. Thirty-three percent reported being currently married and of the remaining 67%,
25% had never been married and 42% were separated, divorced or widowed (see Table 8).

Table 8 Basic Demographic Characteristics
of Current Study Participants
Total
(N = 368)

Characteristic
Gender
Male

51% (188)
49% (180)

Female
Age in years
Mean age (SD = 13.36)

57

Range (years)

19 - 88

Marital status
Married or common-law married

33% (120)

Separated, divorced, or widowed

42% (156)

Never married

25% (92)

Note: Italicized numbers in parenthesis represent n.

As shown in Table 9, 38% percent of the participants reported living in the United States
more than 30 years and 15% were born in the United States. A large number of participants,
48%, had an education of six years or less. This is not surprising as elementary school in Mexico
ends with 6th grade. Twenty-five percent of the participants graduated from high school or
obtained a GED, 7% had 13-16 years of education, and the remaining 6% had more than 16
years of education which suggests they had a master’s degree or higher.
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Table 9 Demographic Characteristics of Current Study Participants
Total
(N = 368)

Characteristic
How many years have you lived in the U.S.?
< 5

11% (41)

6 - 10

6% (21)

11 - 20

16% (60)

20 - 30

14% (51)

> 30

38% (141)

Born in the United States

15% (54)

Education
Never went to school

5% (20)

1 - 6 years

43% (157)

7 - 12 years

27% (99)

Finished High school or GED

12% (43)

13 - 16 years

7% (26)

> 17 years

6% (23)

Preferred language
English

9% (33)
74% (272)

Spanish

17% (63)

Both English and Spanish
Note: Italicized numbers in parenthesis represent n.

When asked in which language they preferred to read and write, the majority of this study
sample, 74%, preferred Spanish only. While 15% of the participants were born in the United
States, only 9% selected English as their preferred language and 17% were comfortable with
both languages.

73

Twenty-six percent of the participants were unemployed, well over the less than 7%
unemployment rate in the United States as a whole (United States Department of Labor, 2014).
Income was consistent with education. Eighty-seven percent of the participants had an annual
household income of $20,000 or less. Over half of the participants, 62%, lived alone or with
only one other person (Table 10).

Table 10 Socio-economic Characteristics of Current Study Participants
Total
(N = 368)

Characteristic
Employment status
Working full-time

13% (48)

Working part-time

17% (63)
2% (9)

Self-employed
Homemaker

13% (46)

Unemployed

26% (94)

Retired

19% (70)

Disabled

10% (38)

Household Income in U.S. $
< 20,000

87% (319)

20,000 - 34,999

6% (22)

35,000 - 49,999

4% (15)

50,000 - 74,999

2% (8)

> 75,000

1% (4)

Number of people in the home
1-2

62% (228)

3-4

24% (89)

5-6

10% (36)

7-8

2% (9)

9 or more

2% (6)

Note: Italicized numbers in parenthesis represent n.
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4.5.1.1 Family history of diabetes and Previous diabetes screening behavior. Fiftyeight percent of participants (213/368) denied having a family history of diabetes. Of the 42%
(155/368) who reported a positive family history of type 2 diabetes, (1) 86% (134/155) reported
having between one and three family members with diabetes, (2) 11% (17/155) reported having
between four and six family members with diabetes, and (3) four individuals reported having
seven or more family members with diabetes (see Table 11).
Table 11 Family History of Diabetes and Previous Diabetes
Screening of Current Study Participants
Total
(N = 368)

Characteristic
Family history of diabetes
Yes

42% (155)

No

58% (213)

Number of family members with diabetes
1-3
4-6

86% (134)
11% (17)

7 – 10

1% (4)

Family doctor
40% (146)

Yes

60% (222)

No
How do you pay for your medical care?

7% (27)

Private insurance or military
Government assistance (Medicaid, Medicare, VA, etc.)

48% (176)

Self-pay, cash

45% (165)

Previous diabetes screening
Tested within the past 3 years

36% (132)
25% (91)

Tested over 3 years ago

32% (118)

Never been tested

7% (27)

Don’t know if I have ever been tested
Note: Italicized numbers in parenthesis represent n.
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Although 55% of the participants reported having private insurance or government
assistance, only 40% had a family doctor. Regarding the participants' previous diabetes
screening, 61% percent of participants reported having been tested for diabetes sometime in their
life; however only 36% reported having been tested for diabetes within the previous three years.
Seven percent did not know if they had ever been tested and 32% reported that they that had
never been tested for diabetes. When scoring this question for data analysis, it was dichotomized
as 1 and 2, with 1 indicating compliance with the ADA screening recommendations and 2
indicating non-compliance.
4.5.1.2 Intention, past behavior, and demographics. Items from the first section of the
BFDSS, Demographics, were examined for their potential effect on intention to obtain diabetes
screening. For demographic items that had dichotomous responses, (gender, having a family
doctor, and family history of diabetes) a series of t-tests were conducted to evaluate whether
there was a statistically significant difference with regard to level of “intention to obtain diabetes
screening” between the means of the two groups. The same approach was used to evaluate if
there was an intention difference between individuals that had previously been compliant with
diabetes screening and those that had not. As Table 12 shows, only previous compliance with
diabetes screening was related to level of intention.
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Table 12 Group Differences and Intention in Current Study Sample (t-Tests)
Item
Gender

Do you have a family doctor?

Do you have a family history of DM?

Previous screening compliance?

Group

Mean

SD

Male

4.16

.79

Female

4.25

.75

Yes

4.25

.69

No

4.17

.82

Yes

155

4.27

No

213

4.16

Yes

4.41

.58

No

4.08

.84

t

df

p

-1.04

366

.99

.99

366

.25

1.41

366

.12

4.04

366

<.01

Most of the response items in the demographic section had more than two options from
which to select. Because the demographic items response choices numbered as many as seven,
this allowed participants to fall in one of up to seven groups. With the response range for
intention being from one to five, this also produced five groups.
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ANOVA analyses were conducted to further assess for relationships between the groups
of the remaining demographic items. ANOVA tests allow the researcher to estimate if there is a
difference between two or more groups when the independent variable has more than one
category. Accordingly, ANOVAs were conducted to assess whether any of the remaining
demographic variables predicted intention to obtain diabetes screening. No statistically
significant differences between groups were found. Table 13 shows these results.
Table 13 Group Differences and Intention in Current Study Sample (ANOVAs)
Item

df 1

df2

F

How many years have you lived in the U.S.?

5

362

1.31

.26

How many years did you attend school?

5

362

.42

.84

In which language do you prefer to read and write?

2

365

2.88

.06

Marital status

2

365

.56

.57

Employment status

6

361

1.28

.27

Annual household income

4

363

1.28

.28

How many people live in your home?

4

363

1.42

.227

How do you pay for your medical care?

2

365

.75

.47

p

4.5.2 Diabetes risk knowledge. Eight items from the Risk Perception Survey for
Developing Diabetes (RPS-DD) were included in this study (see table 17). Items were scored
with a zero for incorrect or “don’t know” responses, and a one for correct responses (Albert
Einstein College of Medicine, n.d.). Prior to assessing the total test scores, the correct response
rate for each item was evaluated. Descriptive statistics for the individual item responses revealed
a low diabetes risk knowledge in this population. Over two thirds of the study participants knew
that diabetes can be reduced by exercising (73%), eating a healthy diet (72%), and controlling
weight gain (69%).
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The least known risk factor was race/ethnicity. The current study participants did not
appear to know that race/ethnicity played a role in the development of diabetes. Being
Caucasian does not influence the risk for developing diabetes, yet only 27% of the participants
answered this item correctly. Surprisingly only, 37% were aware that the primary criteria for
their selection as participants in this study, being Hispanic, increases the risk for developing
diabetes. Table 14 provides the item response results of the RPS-DD.

Table 14 RPS-DD Results of Current Study
Correct
Response Rates
Item

Correct
Responses

%

n

Exercising regularly

73%

268

Reduces risk

Eating a healthy diet

72%

264

Reduces risk

Controlling weight gain

69%

253

Reduces risk

Having a blood relative with diabetes

59%

218

Increases risk

Being 65 years of age or older

55%

203

Increased risk

Having had diabetes during pregnancy

47%

173

Increased risk

Being Hispanic

38%

138

Increased risk

Being Caucasian (White)

27%

100

Has no effect on risk

Following the individual item response evaluation, the RPS-DD was assessed as a whole.
A total knowledge score was obtained by summing the scores of the eight items. The possible
score ranged from zero if none of the responses was correct to eight if all of the responses were
correct. The mean score for the current study participants was 4.4 (SD = 2.8), meaning that on
average, respondents answered just over half (55%) of the questions correctly.
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A one-way ANOVA was conducted to evaluate the relationship between intention to
obtain diabetes screening and the overall knowledge of diabetes risk factors. As can be seen in
Table 15 knowledge of diabetes risk factors did not influence an individual’s screening intention
to obtain screening in the future. It was, however, related to previous screening.
Table 15 Relationship Between Knowledge of Risk Factors
and Diabetes Screening of Current Study
Item

df

F

p

Intention to obtain DM screening

359

.80

.60

Previous compliance with DM screening

359

3.43

.001

4.5.3 Summary of demographics and risk knowledge. The analysis of intention, past
behavior, and demographics revealed that while there appeared to be no relationship between the
demographic variables and intention to obtain diabetes screening, (Tables 12 and 13), previous
compliance with diabetes screening was found to have a significant relationship with intention to
obtain screening in the future (Table 12). Additionally, Table 15 shows that a relationship
between knowledge of risk factors for developing diabetes and previous compliance with
diabetes screening was established. In short, individuals who had more knowledge of diabetes
risk factors tended to have higher compliance with diabetes screening in the past, and individuals
who were previously compliant with diabetes screening had a higher intention to obtain
screening in the future.
4.5.4 BFDSS Items
4.5.4.1 Internal consistency. A reliability analysis of the twelve items in the subscales
of the three independent variables, (attitude, subjective norm, and perceived behavioral control)
resulted in a Cronbach's alpha of .78, which was well above Francis' recommended acceptable
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Cronbach's alpha of >.60 (2004). Results from this analysis provided justification for
conducting further analyses.
All four of the subscales were found to be reliable. The Cronbach’s alpha for the four
items measuring intention was .82 and the Cronbach's alpha for the four items intended to
measure the direct constructs of the three independent variables were all above the acceptable .60
level. Subjective norm was the lowest, .62, and attitude was the highest, .78 (Table 16). Next,
the inter-item correlations of items intended to provide direct measures of the constructs were
assessed.
Table 16 Cronbach’s Alpha for Current Study
Item

α

Intention (Independent Variable)

.82

Attitude

.71

Subjective Norm

.62

Perceived Behavioral Control

.70

Direct measures of 3 Dependent Variables subscales

.78

4.5.4.2 Inter-item correlations. The inter-item correlation table reflects the degree to
which each item correlates with other items of the same subscale. According to Cohen (1988),
an inter-item correlation between .2 to .7 is appropriate for two items loading onto the same
factor (subscale). A correlation above .7 might reflect problematic multicollinearity, while
correlations below .2 call into question whether the items share variance. The inter-item
correlations of the direct items of the BFDSS are presented in Table 17. Two items in the
subjective norm subscale, #9 and #3, had a correlation of only .18, close to Cohen’s 2 minimum.
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Table 17 Means, Standard Deviations, and Intercorrelations among Intent and Direct Items of IVs of Current Study
Item (N = 368)

1

7

13

18

22

28

31

36

3

9

15

20

5

11

16

M

SD

Intention
1. I intend to get tested for diabetes within the next 3 years.

4.22

1.0

1

7. I plan on getting tested for diabetes within the next 3 years.

4.25

.87

.67

13. I want to get tested for diabetes within the next 3 years.

4.16

.98

.45

.61

1

18. I intend to get tested for diabetes within the next 3 years.

4.18

.95

.36

.50

.68

1

Attitude
22. For me, getting tested for diabetes will be:

4.43

.79

.29

.41

.37

.38

1

28. For me, getting tested for diabetes is:

4.39

.89

.38

.46

.46

.45

.71

1

31. For me, getting tested for diabetes will be:

4.51

.63

.14

.24

.23

.31

.44

.40

1

36. The pain from a diabetes test (finger stick or blood draw) makes my decision
to get tested for diabetes:

4.32

.97

.14

.17

.24

.20

.30

.23

.32

1

3.82

1.06

.29

.32

.26

.25

.27

.20

.21

.07

1

9. I feel under social pressure to get tested for diabetes on a regular basis (at
least once every 3 years)

2.83

1.44

.19

.24

.07

.01

.05

.08

.05

-.06

.18

1

15. People who are important to me encourage me to get tested for diabetes on a
regular basis (at least once every 3 years).

3.93

1.11

.38

.48

.43

.40

.38

.43

.29

.23

.39

.30

1

20. Most men/women like me get tested for diabetes on a regular basis (at least
once every 3 years).

3.50

1.12

.15

.17

.27

.25

.17

.12

.02

.08

.37

.24

.33

1

4.31

.83

.35

.47

.32

.32

.32

.27

.23

.15

.38

.06

.22

.13

1

11. The decision to get tested for diabetes in the next 3 years is within my control.

4.30

.87

.29

.44

.51

.42

.34

.25

.25

.26

.28

.08

.39

.28

.40

1

16. I am confident that I can get tested for diabetes within the next 3 years if I
want to.

4.24

.92

.35

.53

.60

.63

.36

.39

.31

.22

.29

.13

.43

.21

.38

.51

1

24. For me, getting tested for diabetes within the next 3 years would be:

4.10

.89

.29

.31

.29

.36

.31

.30

.22

.21

.22

.07

.21

.16

.22

.32

.39

Subjective Norm
3. People who are important to me get tested for diabetes on a regular basis (at
least once every 3 years).

Perceived Behavioral Control
5. Whether I get tested for diabetes or not within the next 3 years is entirely up to
me.

1

Note: All correlations are significant at p < .05. Bold face correlations represent the items in a single subscale. Underlining represents poor correlation with subscale
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24

1

An inter-item statistics matrix was also constructed (Table 18). The only possibly
problematic item was #36, in that omitting it from the attitude subscale would raise the
Cronbach’s alpha from .71 to .77, which is not a considerable difference.
Table 18 Item-Total Statistic by Subscale and Overall for Current Study
Subscales
Cronbach’s α
if item deleted

Item (N = 368)

Overall
Cronbach’s α
if item deleted
Overall
Cronbach’s α .86

Intention: Current Cronbach’s α .82
1. I intend to get tested for diabetes within the next 3 years.
7. I plan on getting tested for diabetes within the next 3 years.
13. I want to get tested for diabetes within the next 3 years.
18. I intend to get tested for diabetes within the next 3 years.
Attitude: Current Cronbach’s α .71
22. For me, getting tested for diabetes will be:
28. For me, getting tested for diabetes is:
31. For me, getting tested for diabetes will be:
36. The pain from a diabetes test (finger stick or blood draw) makes
my decision to get tested for diabetes:
Subjective Norm: Current Cronbach’s α .62
3. People who are important to me get tested for diabetes on a
regular basis (at least once every 3 years).
9. I feel under social pressure to get tested for diabetes on a
regular basis (at least once every 3 years)
15. People who are important to me encourage me to get tested for
diabetes on a regular basis (at least once every 3 years).
20. Most men/women like me get tested for diabetes on a regular
basis (at least once every 3 years).
Perceived Behavioral Control: Current Cronbach’s α .70
5. Whether I get tested for diabetes or not within the next 3 years is
entirely up to me.
11. The decision to get tested for diabetes in the next 3 years is
within my control.
16. I am confident that I can get tested for diabetes within the next
3 years if I want to.
24. For me, getting tested for diabetes within the next 3 years
would be:
Note. Underlining represents items that if deleted, would result in higher α.
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.82
.74
.75
.80

.85
.84
.84
.84

.55
.60
.66

.85
.85
.86

.77

.86

.54

.85

.63

.87

.50

.84

.53

.86

.67

.85

.59

.85

.57

.84

.69

.85

4.5.4.3 Confirmatory factor analysis. Figure 4 shows the factor loadings of the
observed variables (BFDSS items) on the constructs they were designed to measure. All but two
items, ATT 36 and SN 9, loaded above the acceptable level of .40 (Matsunaga, 2010). The error
terms represented by the circled “e” next to items, show how much of the latent variable was not
explained by the observed variable (or the BFDSS survey item). The two questions with low
factor loadings (9 and 36) also had the highest error terms (above .8).
1

.84
.83
.52
.35

.56

Attitude
1

.62
.69

.64

.55
.34
.78
.47

Subjective
Norms
1

.91

.69

Perceived
Behavioral
Control

.53
.66
.78
.47

1

.62
.78
.81
.74

Intent

ATT22

e

.29

ATT28

e

.31

ATT31

e

.73

ATT36

e

.88

SN2

e

.70

SN9

e

.89

SN15

e

.40

SN20

e

.78

PBC5

e

.72

PBC11

e

.57

PBC16

e

.39

PBC24

e

.78

INT1

e

.62

INT7

e

.39

INT13

e

.35

INT18

e

.45

Chi-Square = 402.78 (df = 98); P =<0.001
RMSEA = 0.09
CFI = .86
SRMR = .06

Figure 4 Current Study Confirmatory Factor Analysis Model
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4.5.4.4 Goodness of fit. The initial measure of the goodness of fit used was the chisquare statistic (testing whether the model was better than no model). The chi-square was
significant, p = < .001. Given the sensitivity of the chi-square test to sample size (Jöreskog,
1993) other indices were considered as well. This included Root Mean Square Error of
Approximation (RMSEA), Comparative Fit Index (CFI), and Standardized Root Mean Square
Residual (SRMR). Two of these suggested an acceptable fit of the model, RMSEA = .9 ( < .10
is acceptable) and SRMR =.06 (< .08 is acceptable). The CFI = .86 ( > .90 is acceptable) did not
support the model fit.
4.5.4.5 Path analysis. Following internal consistency confirmation, the scores for the
items of each subscale or construct were averaged to obtain a composite score for each direct
measure. In accordance with the recommendations from Francis et al. (2004) and Ajzen (2002),
a multivariate regression was conducted. Intention, the only dependent variable, was predicted
from the three independent variables, (direct measures of the TPB) attitude, subjective norm, and
perceived behavioral control.
The results (see Figure 5) showed a statistically significant relationship between the
direct measures of attitude, subjective norm, and perceived behavioral control (the independent
variables), and intention to participate in diabetes screening (the dependent variable). The
multiple regression model with the three predictors produced R2 = .53, F (3, 364 ) = 135.89,
p<.001). It was found that while attitude significantly predicted intention (β = .19, p<.001), as
did subjective norm (β = -.17, p<.001); perceived behavioral control (β = .52, p<.001) was the
highest predictor of intention.
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Behavioral Beliefs
x
Outcome Evaluation

.34, p <.001

Normative Belief
x
Motivation to

.59, p <.001

Control Strength
x
Control Power

.39, p <.001

Attitude

Subjective Norm

Perceived
behavioral control

.19, p <.001

.17, p <.001

Intention

.52, p <.001

Figure 5 Current Study Path Model

In order to complete the path model, analyses to evaluate the relationship between the
indirect measures and the direct measures were conducted. Using bivariate regression, the
composite score of each direct measure (attitude, subjective norm, and perceived behavioral
control) was predicted from the composite score of its corresponding indirect measure. As
illustrated in Figure 5, there was a statistically significant (p = < .001) relationship between
direct and indirect measures of all three constructs, suggesting that the indirect or behavioral
beliefs, of each construct contributed to the formation of the direct belief.
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Chapter 5: Discussion
5.1 Pilot and Current Study Results
This section will provide an overview of the pilot and current study findings.
Comparisons between the two studies and findings of similar TPB studies will also be discussed.
5.1.1 Demographics. The current study was conducted in one of the oldest and poorest
neighborhoods of El Paso, Texas known as the Segundo Barrio (Second Ward). According to
the most recent city information available for El Paso, Texas, 63.5% of the population in this
neighborhood lives below the poverty level. This is almost three times higher than the 22%
overall poverty level of El Paso (City-Data.com, n.d.).
In contrast, the pilot study was conducted in Montana Vista, an unincorporated
community of El Paso, Texas. Montana Vista is part of Homestead Meadows South, one of 331
colonias (Spanish for neighborhood or community) in El Paso. In Texas, colonia is a common
term used to describe a residential area usually found within 50 miles of the United States –
Mexico border, which lacks basic living necessities such as potable water, sewer systems,
electricity, and paved roads (Texas Secretary of State) . At 41.2%, (City-Data.com, n.d.). the
pilot study population poverty rate was almost double the overall El Paso poverty rate however it
was lower than that of the Segundo Barrio.
The information was not solicited, nevertheless, the majority of the participants from both
studies revealed that they lived in the surrounding community. Unlike the pilot study
participants, the current study participants were not all members of the Catholic church where
the data were collected. The current study participants included both church members and
patrons of the Tortillería and Grill.
With an average age of 57, the participants of the current study were older than the pilot
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study participants. Fifty-one percent of the current study participants were males compared to
only 38% males in the pilot study. The education level was much lower in the current study
sample as compared to the pilot study participants. The majority of the pilot study participants,
61%, had at a minimum, finished high school or obtained a GED; however, almost half of the
pilot study participants, 48%, did not have higher than a sixth grade education.
Employment status was similar in both groups. Forty three percent of the pilot study
participants and 55% of the current study participants were unemployed, retired, or disabled.
The poor employment rate of the current study participants may help explain their reported low
income (87% had a household income of less than $20,000 compared to 49% in the pilot study)
and large number of Medicare recipients. Interestingly many of the current study participants
reported receiving medical care in Mexico, where they had a primary care provider, yet not all of
the Medicare recipients reported having a primary care provider in El Paso.
5.1.1.1 Demographics analysis. ANOVA and t-test results revealed no statistically
significant differences between the groups in intention to obtain diabetes screening based on
demographic characteristics or having a family doctor; however pilot study participants who
reported having a family doctor indicated a greater intention to obtain diabetes screening.
Additionally, as shown in Table 19, previous compliance with diabetes screening was
significantly related to intention to obtain future diabetes screening in both studies. Screening
compliant participants had a higher intention score than those who were not screening compliant.
The results of the t-tests are shown in Table 19; the ANOVA results are shown in Table 20.
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Table 19 Group differences and Intention Comparison of both studies (t-Tests)
Groups

Item

Gender

Pilot Study

Results

Mean

SD

Male

4.17

.78

Female

4.14

.88

Yes

3.99

.96

No

4.33

.68

Yes

4.21

7.80

No

4.04

.95

Yes

4.35

.83

3.98

.82

Do you have a
Family doctor?

Do you have a Family
history of DM?

Previous screening
compliance?

No

Current Study

t

df

P

.17

99

.87

-2.12

99

.05

.99

99

.327

-.23

99

.05

Mean

SD

4.16

.79

4.25

.75

4.25

.69

4.17

.82

155

4.27

213

4.16

4.41

.58

4.08

.84

t

df

P

-1.04

366

.99

.99

366

.25

1.41

366

.12

4.04

366

<.01

Table 20 Group differences and Intention Comparison of Both Studies (ANOVAs)
Item

Pilot Study
df 1

df2

F

How many years have you
lived in the U.S.?

5

94

How many years did you attend
school?

5

In which language do you
prefer to read and write?

Current Study
p

df 1

df2

F

p

.30

.915

5

362

1.31

.26

94

1.60

.168

5

362

.42

.84

2

97

.50

.608

2

365

2.88

.06

Marital status?

2

97

.29

.750

2

365

.56

.57

Employment status

3

96

1.86

.141

6

361

1.28

.27

Annual household income

4

95

1.07

.378

4

363

1.28

.28

How many people live in your
home?

3

96

1.90

.134

4

363

1.42

.227

How do you pay for your
medical care?

2

97

1.13

.329

2

365

.75

.47
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5.1.2 Knowledge of risk factors. Descriptive statistics for each individual item
responses revealed that diabetes risk knowledge in the current study population was much lower
than that of the pilot study population. Although the items that were most frequently answered
correctly were the same in both studies (eating a healthy diet and exercising regularly), response
rates differed considerably. Over 90% of the pilot study participants answered these items
correctly, but only slightly over 70% of the current study participants selected these items as risk
reducers for developing diabetes. The least known risk factors differed between the groups.
Pilot study participants had the least knowledge of having a personal history of
gestational diabetes as a risk factor for later developing type 2 diabetes. Only 60% of the
participants answered this item correctly.
Current study participants did not appear to know that race/ethnicity played a role in the
development of diabetes. Being Caucasian does not influence the risk for developing diabetes
yet only 27% of the participants answered this item correctly. Surprisingly only 38% were aware
that the primary criterion for their selection as participants in this study, being Hispanic,
increases the risk for developing diabetes. Table 21 shows the correct item response rates for the
eight RPS-DD items for both studies.
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Table 21 Risk Perception Survey for Developing Diabetes
Correct Response Rates. Comparison of Both Studies
Pilot

Item

Current

%

n

%

n

Being Caucasian (White)

22%

22

27%

100

Eating a healthy diet

95%

95

72%

264

Being Hispanic

69%

69

38%

138

Having had diabetes during pregnancy

60%

60

47%

173

Having a blood relative with diabetes

87%

87

59%

218

Being 65 years of age or older

67%

67

55%

203

Exercising regularly

97%

97

73%

268

Controlling weight gain

92%

92

69%

253

The average RPS-DD score for the current study participants was 4.4 out of a possible
score of eight. This was much lower than the pilot study participants’ average score of 5.9. The
difference in the scores was consistent with education levels of the two study samples. The pilot
study sample had a higher education level as well as overall knowledge score.
As Table 22 shows, a statistically significant difference was not found amongst pilot
study participants when risk factor knowledge was assessed for its influence on diabetes
screening; both previous diabetes screening behavior and intention of future diabetes screening.
In the current study, there was a statistically significant difference. Participants who were
previously compliant with diabetes screening had a higher knowledge score.
Table 22 Knowledge of Risk Factors ANOVA. Comparison of Both Studies
Item

Pilot Study
df

Current Study

F

p

df

F

p

Intention to obtain DM screening

91

1.93

.07

359

.80

.60

Previous compliance with DM screening

91

.87

.54

359

3.43

.001
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5.1.3 Summary of demographics and knowledge of risk factors. While there were no
statistically significant relationships between the measured demographic items and intention to
obtain diabetes screening, previous diabetes screening behavior was found to be influential on
intention to obtain diabetes screening in the future. These findings are consistent with earlier
studies that have identified relationships between intention and previous behavior as well as
knowledge and intention or in this case, actual compliance. Previous behavior as a predictor of
intention has been a topic of study among healthcare and similar types of research.
DeVisser and O’Neill (2013) conducted a study regarding sexually transmitted infection
(STI) testing intention among 275 university students. They concluded that having undergone
STI testing in the past was found to be a predictor of intention for future participation in STI
testing. Similarly, Snell, White, and Dagger (2014), found that a relationship existed between
past adherence behavior and future intention when they conducted a market research qualitative
study among weight loss program participants. Trafaimow and Borrie conducted four
experiments with university psychology students. The experiments consisted of responding to
scenarios related to past behavior or reminders. The authors reported that in three of the four
studies, past behavior predicted intention (1994).
5.1.4 Theory of planned behavior items. The internal consistency between all of the
direct items of the three subscales, attitude, subjective nom and perceived behavioral control, as
well as the items of the direct measures and their corresponding indirect measures was
established. The current study’s Cronbach’s alpha for the four items measuring intention was
.82, virtually identical to the pilot study’s .83.
Cronbach's alphas for the four items intended to measure the direct constructs of the three
independent variables were higher than those of the pilot study and were all above the acceptable
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.60 level (Francis et al., 2004). While subjective norm was fairly low at .62, perceived
Behavioral control, had a much higher Cronbach’s alpha, .70, than in the pilot study.
A reliability analysis of the twelve items in the three independent subscales, (attitude,
subjective norm, and perceived behavioral control) resulted in a Cronbach's alpha of .78, which
was well above Francis' recommended acceptable Cronbach's alpha of >.60. It was also slightly
higher than the pilot study’s Cronbach’s alpha of .74. Table 23 provides a comparison between
the two studies’ Cronbach’s alpha.
Table 23 Cronbach’s Alpha Comparison of Both Studies
Item

Pilot

Current

Intention (Independent Variable)

.83

.82

Attitude

.70

.71

Subjective Norm

.60

.62

Perceived Behavioral Control

.52

.70

Direct measures of 3 Dependent Variables subscales

.74

.78

Following the internal consistency of the items and subscales, a confirmatory factor
analysis was conducted. Most of the factors loaded well on the variable they were intended to
measure, however the chi-square for both studies was significant (p = <.001). While this index
suggested that the model was not a good fit, it was logical to consider other indices due to the
large sample size and as recommended by experts (Hu & Bentler, 1999; Kenny, 2014). The
overall model had a moderate goodness of fit on some of the model fit indices.
For both studies, the model’s RMSEA fell within the range that could be considered an
acceptable fit on this index (see Table 24). With a CFI of .86, the current study’s model did not
seem to be a particularly good fit by this index; however the pilot study’s model CFI of .96 was
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within the range of acceptable fit. For both studies, SRMR was =.>06; therefore, by this index,
the model provided an acceptable fit.

Table 24 Goodness of Fit Comparison of Both Studies
Indices

Pilot

Current

Chi Square

<.001

<.001

RMSEA

.07

.90

CFI

.96

.86

SRMR

.06

.08

Note. Boldface italics represent acceptable fit

While the TPB has been used often to attempt to understand and predict behavior
intention, not all researchers evaluate the goodness of fit models when conducting statistical
analysis. When the goodness of fit has been evaluated, the fit was been found to be problematic
Knabe (2012).
Though there is much evidence that the TPB can be useful in modeling intention, in this
particular case, the indices used suggested that as it stands, the model is not yet an adequate
predictor of intention to participate in diabetes screening.
The path analysis, on the other hand, did support the relationships between the constructs
and demonstrated that there was a statistically significant relationship between intention and the
direct measures of attitude, subjective norm, and perceived behavioral control. A statistically
significant relationship was also found between the direct measures (attitude, subjective norm
and perceived behavioral control) and their corresponding indirect measures (behavioral beliefs
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and outcome evaluation, normative beliefs and motivation to comply, and control beliefs strength
and control belief power).
The statistical findings from the Path Analysis supported the hypotheses and were
consistent with the theory and findings from similar studies that have sought to understand health
screening behavior. The findings were also consistent with Ajzen’s (1991) proposition that,
attitude, subjective norm, and perceived behavioral control do not affect intention equally. For
example in situations in which attitude is strongly related to intention, perceived behavioral
control may be less influential on intention. This was the case in the current study as perceived
behavioral control had the most influence on intention to seek diabetes screening, followed by
attitude, and subjective norm.
Dufett-Leger et al. (2008) conducted a study to assess predicators of intention to be
screened for cervical cancer and found that subjective norm and perceived behavioral control
were significantly related to young, university women’s intentions to be screened. Jennings also
investigated cervical cancer or Pap smear intention; however, Jennings’ study population
consisted of African-American and Latina women, 41% of whom reported an education level of
high school, GED, or higher (1997). The TPB construct that influenced intention to obtain a Pap
smear differed between the aforementioned participant groups. For African-American women
attitude was the best predictor for Pap smear screening followed by perceived behavioral control.
On the other hand; for Latinas, Pap smear screening intention was equally explained by attitude
and perceived behavioral control. Subjective norm did not have a statistically significant effect
on Pap smear intention for either group.
Steele and Porche (2005) found that the TPB explained 24% of the variance among
intention to seek mammography. Perceived behavioral control was the strongest predictor of
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intention followed by attitude and subjective norm. Unlike this study, a study undertaken to
evaluate HIV screening intention, found no relationship between perceived behavioral control
and intention to obtain an HIV test. However, attitude and social norm (subjective norm) were
found to be significantly related to HIV screening intention (Fogg et al., 2011). The TPB has
also been used to predict other health promotion behaviors with similar findings (DeVisser &
ONeill, 2013; Guo et al., 2014).
5.2 Hypotheses
The results of the multivariate regression demonstrated a statistically significant
relationship between the three independent constructs (attitude, subjective norm, and perceived
behavioral control) and intention to obtain diabetes screening, F (3,364) = 135.89, p < .001.
From this perspective, the first hypothesis, that the theory of planned behavior constructs,
attitude, subjective norm, and perceived behavioral control, would predict intention to obtain
diabetes, screening was accepted. On the other hand, the specific model used in this study was
problematic, and overall did not seem to provide an adequate fit for the data.
The second hypothesis was that the belief based measures of the theory of planned
behavior (behavioral beliefs and outcome evaluation; normative beliefs and motivation to
comply; control belief strength and control belief power) would have an indirect effect on
intention to obtain diabetes screening by predicting the direct measures of attitude, subjective
norm, and perceived behavioral control. This hypothesis was also confirmed. A statistically
significant relationship was found between attitude and the interdict measures of behavioral
beliefs and outcome evaluation, F (1, 366) = .47.52, p < .001, subjective norm and the indirect
measures of normative beliefs and motivation to comply, F (1, 366) = 190.83, p < .001, and
perceived behavioral control and the indirect measures of control belief strength and control
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belief power F (1, 366) = 63.58, p < .001. This hypothesis was not tested via the confirmatory
factor analysis. According to the author of the TPB, Icek Ajzen internal consistency among the
belief based measures is not assumed therefore a confirmatory factor analysis is not performed
on them (personal communication, August 9, 2013).
5.3 Summary
The development of the BFDSS is the only effort, to date, that has been made to attempt
to understand why individuals at high risk for developing diabetes choose to obtain diabetes
screening or not obtain diabetes screening. Although the Path Analysis supported the study’s
two hypotheses, the less-than-ideal model fit of the confirmatory factor analysis cannot be
overlooked.
While the confirmatory factor analysis of this instrument was not adequately validated,
the results of this study are promising and suggest that either item structure modification or
administration in English may provide better results. It is unlikely that simply tweaking poor
items will improve the BFDSS’ psychometric properties as this was previously attempted.
As discussed in Chapter 2, following the pilot study, items with poor factor loadings were
modified; however, the changes that were made do not appear to have been sufficient. It is
doubtful that further item modification will provide better results. Consequently, consideration
should be given to modifying the item structure.
Changing the items from statements to questions may generate better results when
working with low-literacy Spanish speaking individuals. When the BFDSS was initially
developed, items were structured as questions rather than statements. As a native Spanish
speaker without any formal education in Spanish, the PI did not find the use of Likert-type scale
statements and responses easy to understand in Spanish. A draft of the instrument with questions
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(versus statements) was given to several low-literacy Spanish speaking individuals with excellent
comprehension results. However, later in the instrument development, the questions were
changed to statements because it appeared that with some explanation, low-literacy individuals
were able to understand statements. Additionally, there was not sufficient evidence in the
literature to support the researchers’ assumptions that Likert- scale type statements were more
difficult to comprehend in low-literacy Spanish. Although it would not be possible to fully
investigate the reason for this study’s inadequate model fit, consideration could be given to the
format of the statements.
An alternative direction for the future of this instrument is to first validate it in English.
The BFDSS was developed in English and consequently, can be administered without further
modification. The target population for additional work with this instrument should remain
Mexican-Americans for two reasons. First, the ground-work and pilot study that led to the
development of this instrument were undertaken with Mexican-American adults and MexicanAmerican subject matter experts. Second, by being Mexican-American, the majority of this
population meets the high risk criteria for developing diabetes.
Despite the issues presented above, the model as developed, currently sustains the
hypothesis that a TPB-based instrument can provide an understanding of the different issues
involved in the decision of high risk individuals to undergo or not to undergo diabetes screening.
While not ideal, this model does provide some support for the usefulness of TPB based models.
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Chapter 6: Conclusions and Recommendations
The prevalence of diabetes in the United States is 8.3% (Centers for Disease Control and
Prevention, 2011). It is even higher, 9.7%, in Texas (Texas Behavioral Risk Factor Surveillance
System, 2012). When treated and controlled adequately, the negative impact of diabetes on an
individual’s life can be greatly minimized. As with any other disease, the earlier a diagnosis is
made, the earlier treatment can be initiated. Early and effective management of a chronic illness
such as diabetes can be challenging for the patient and the healthcare provider, consequently,
diabetes has been a great focus of research studies. There are several journals that are dedicated
to the study of diabetes. The American Diabetes Association alone publishes five different
journals (Diabetes, Diabetes Care, Clinical Diabetes, Diabetes Spectrum, and Clinical Practice
Recommendations) and an annual Scientific Sessions Abstract Book (American Diabetes
Association, n.d.-a) .
Aspects of diabetes and screening have been extensively explored; however they have
been researched independently from each other. This study attempted to understand a concept
related to both phenomena: diabetes and screening. A tool designed to measure factors that
might influence intention to obtain diabetes screening, the BFDSS, was developed and following
a pilot study, was administered on a large scale. The results of this study provide encouraging
evidence for reliability of a tool which can be used to measure attitude, subjective norm, and
perceived behavioral control towards intention to obtain diabetes screening. Because the
psychometric properties of the tool were not robust, additional studies will help solidify this
instrument’s validity.
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Although this study did not find any relationship between demographic items and
intention, demographic items can help paint a picture of the population of interest. Depending
on the target population, demographic items could be modified, deleted, or added.
Knowledge of diabetes risk factors contributed to previous compliance with diabetes
screening and previous compliance with diabetes screening predicted intention of future diabetes
screening participation. The average knowledge score for this population was very low, 4.4 out
of a possible 8. In addition to the use of diabetes risk tests, consideration should be given to
future studies on increasing knowledge of diabetes risk factors among Mexican-American adults.
As Ajzen points out (2006), the most influential TBP construct on intention varies across
the population and the behavior of study. For this Mexican-American population, perceived
behavioral control was found to be the highest predictor of screening for diabetes intention.
Items that were designed to measure this construct included items that addressed cost,
procrastination, transportation, and time. Accordingly health promotion strategies that address
these areas would be a starting point in attempting to increase diabetes screening.
Further studies in this unexplored area can help health care professionals understand the
contributors to individuals’ decision to undergo diabetes screening. As with other instruments
that measured barriers and facilitators to screening (Sabatino et al., 2012) results from studies
conducted using the BFDSS can serve as roadmaps for the development of effective health
intervention programs to increase diabetes screening and consequently reduce the comorbidities
associated with the disease by providing early intervention and treatment.
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